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<1?0> Patentin version 3.2 

<210> 1 • . * . 

<211> 12573 • 
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<2i3> Bo\'ine viral diarrhea virus 



<220> 
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gtatacgaga 


attagaaaag 


gcactcgtat 


a^-gtattggg 


Cdottaaaaa 


taataattag 


60 


gcctagggaa 


caaatccctc 


tcagcgaagg 


ccgaaaagag 


gctagccatg 


cccttagtag 


120 


gactagcata 


atgagggggg 


lagcaacagt 


ggtgagttcg 


ttggatggcc 


taagccctga 
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gtacagggra 


gtcgtcagtg 
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gaggcccact 


g tact get ac 


260 
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tgctgtacat 
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aatgaacttt 


tatacaaaac 


420 


atdcaaacao 
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gggcggagga 


acctgtttat 


gatcaggcag 
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460 
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acagggcccc 
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gatcca^gtg 
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tctacgggtc acaacttgc tea gac acg, 
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898 
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aaa gaa gag gga gca aca aaa aag aaa aca cag aaa ccc gac aga eta 916 
Lys Glu Clu Giy Ala Thr Lys Lys Lys Thr Gin Lys Pro Asp Arg Lsu 
5 10 15 

gas agg ggg aaa atg aaa ata gtg ccc aaa gaa tct gaa aaa gac age 994 
Glu Arg Gly Lys Meat Lys lie Val Pro Lys Glu Ser Glu Lys Asp Ser 
20 2S 30 . 35 

aaa act aaa cct ccg gat get aca ata gtg gtg gaa gga gtc aaa tac 1042 
Lys Thr Lys Pro Pro Asp Ala Thr He Val Val Glu Gly Val Lys Tyr 
40 * 45 50 

cag gtg agg aag aag gga aaa acc aag agt aaa aac act cag gac ggc 1090 
Gin Val Arg Lys Lys Gly Lys Thr Lys Ser Lys Asa Thr Gin Asp Gly 

55 €0 65 

ttg tac cat aac aaa aac aaa cct cag gaa tea cgc aag aaa ctg gaa 1138 
Leu Tyr His Asn Lys Asn Lys Pro Gin Glu Ser Arg Lys Lys Leu Glu 
70 75 60 

aaa gca ttg ttg gcg tgg gca ata ata get ata gtr ttg ttt caa gtt 1186 
Lys Ala Leu Leu Ala Trp Ala He He Ala lie Val Leu Phe Gin Val 
85 90 95 

acn atg cga gaa aac ata aca cag tgg aac eta caa gat aat ggg acg 1234 
Thr Met Gly Glu Asn He Thr Gin Trp Asn Leu Gin Asp Asn Gly Thr 
100 105 110 115 

gaa ggg ata caa egg gca atg ttc caa agg ggt gzg aat aga agt rta 1232. 
Glu Gly He Gin Arg Ala Met- Phe Gin Arg Gly V^i Asri Arg Ser Leu 
120 125 130 

cat gga ate tgg cca gag aaa ate tgt act ggc gtc cct tec cat eta 1350 
His Gly He Trp Pro Glu Lys He Cys Thr Gly Val Pro Ser His Leu 
135 140 ' 145 



gee acc gat ata gaa eta aaa aca att cat ggt atg atg gat gca agt 137S 

Ala Thr Asp He Glu Leu Lys Thr He His Gly Met Met Asp Ala Ser 

150 155 160 

c:ag aag acc aac tac acg tgt tgc aga ett caa cgc o.^t gag tgg eac 1426 

Glu Lys Thr Asn Tyr Thr Cys Cys Arg Leu Gin Arc His Glu Trp Asn 

165 17C 175 



aag cat ggt tgg tgc aac tgg tac aat att gaa ccc tgg ett eta grc 



147^ 
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Lys His Gly Trp Cys Asn Trp Tyr Asn He Glu Fro Trp He Leu val 
180 18S 190 195 

atg aat aga acc caa gcc aat etc act gag gga caa cca cca agg gag 1522 
Met Asn Arg Thr Gin Ala Asn Lgu Thr Glu Gly Gin Pro Fro Arg Glu 
200 205 210 

tgc gca gtc act tgt agg tat gat agg get agt qac tto aac gtg gca 1570 
Cys Ala Val Thr Cys Arg Tyr Asp Arg Ala 3er Asp Leu Asn Val Val 
215 220 225 

rica caa get aga gat age eec: aca cee tta. csea ggt tge aag aaa gga 1618 
Thr Gin Ala Arg Asp S^r Fro Thr Pro Leu Thr Gly Cy.5 lyr, Lys Gly 
230 . 235 240 

aag aac ttc tec ttt gca ggc ata utg atg egg ggc coc tgc aac ttt 1666 
Lys Asn Phe Ser Phe Ala Glv He Lea Met Arg Gly Fro Cys Asn Phe 

2^5 250 255 

yaa atci get gca agt gat gta tta ttc aaa gaa cat gaa cgc att agt IHA 
Glu I.Ve Ala Ala Ser Asp V^l Leu Phe Lys Glu His Glu Arg He Ser 
260 265 270 275 

atg ttc cag gat acc oct ett tac ctL gtt gac ggg ttg acc aac tec 176? 
Me*. Phe Gin Aep Thr Thr Leu Tyr Leu Val Asp Cly Leu Thr Asn Ser 
280 285 290 

twa gaa ggt gcr aya caa gga acc get aaa czq aca acc tgg eta ggc 1810 
Leu Glu Gly Ala Arg Gin Giy Thr Ala Lvs Leu Thr Thr Trp Leu Gly 
295 300 , 305 

aag cag etc ggg ata eta gga aaa aag ttg gaa aae aag agt aag acg 1858 
Lys Gin Leu Gly lie Leu Gly Lys Lys Leu Glu Asn Lys Ser Lys Thr 
310 315 320 

r.gg ttt gga gca tac get get tee cct tac tgt gat gtc cat cgc aaa 1906 
Trp Phe Gly Ala Tyr Ala Ala Ger Pre Tyr Cys Asp Val Asp Arg Lys 
325 330 " 335 

att ggc tac ata tgc tat aca aaa aat tgc acc cct gee tge tta ecc 1^JS4 
He Gly Tyr lie Trp Tyr Thr Lys Asn Cys Thr Fro Ala Cys T.eu Pro 
340 345 350 355 

aag aae aca aaa att gte gqe cct ggg aaa ttt ggc acc aat gca gag 2002 
Lys Asn Thr Lvs He Vel O.lv Pro Gly LyS Pha Civ Thr Asn Ala Glu 
360 ' 365 ' 370 

gae qge aag ata tta cat gag atg ggg ggt cae ttg teg gag gta eta 2050 
Asp Gly Lys He Leu His Glu Itet Giy Gly His Leu Ser Glu Val Leu 
375 380 3^5 

eta ett tet tta gtg gtg ctg tec gac ttc gca ecg qaa aca gcX agt 209S 
Leu T.eu Ser Leu Val Val Leu 2er Asp Phe Ala Pro Glu Thr Ala Ser 
390 355 400 

gta atg tac eta ate eta cat ttt tee ate cca cea agt cae gtr. ga^: 2146 
Val Met Tyr Leu He Leu His Phe Ser lie Pre Gin Ser His val Asp 
ACS 410 415 

gta atg gat tgt gat aag acc cag ttg aac etc aca gtg gac ctg aca 2194 
val Mgr. Asp Cys Asp Lys Thr Gin Leu Asn Leu Thr Val Glu Leu Thr 
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420 425 430 435 

aca get gaa gta ata cca ggg teg gtc tgg aat eta ggc aaa tat gca 2242 
Thr Ala Glu Val He Pro Gly Ser Val Trp Asn Leu Gly Lys Tyr Val 
440 445 450 

tgt ata aga cca aat tgg tgg cot tat gag aca act gta gtg ttg gca 2290 
Cys He Arg Pro Asn Trp Trp Fro Tyr Glu Thr Thr Val Vol Leu Ala 
455 460 465 

ttt gaa aag gtg age cag gtg gtg aag tta gtg ttg agg gca crc aga 2338 
Jfhe Glu Glu Val Ser Gin Val Val Lys Leu Val Leu Arg Ala Leu Arg 
470 475 • 430 

•gat tta aca cgc att tgg aac.gct gca aca act act get ttt tta gta 2386 
Asp Leu Thr Arg lie Trp Asn Ala Ala Thr Thr Thr Ala ?hG Leu Val 
465 430 495 

tgc ctt gtt aag ata gtc agg ggc cag atg gta cag ggc att ctg tgg 2434 
Cys Leu Val Lys He Val Arg Gly Gin Met Val Gin Gly He Leu Trp 
500 505 * 510 515 

eta eta ttg ata aca ggc gta caa egg cac ttg gat tgc aaa cct gaa 2482 
Leu Leu Leu He Thr Gly Val Gin Gly Kis Leu Asp Cys Lys Pro Gin 
520 ' 525 530 

zzc teg tat gcc ata gca aag gac gaa aga att ggt caa ctg ggg get 2530 
Phe Ser Tyr Ala He Ala Lys Asp Glu Arg He Gly Gin Leu Glv Aia 
535 540 545 

caa ggc ctt acc acc act tgg aag gaa tac tea cct gca ate aag ctg 2573 
Glu Gly Leu Thr Thr Thr Trp Lys Glu Tyr Ser Fro Gly Met Lys Leu 
550 555 560 

gaa gac aca atg gtc att get tgg tgc gaa gat ggg aag tta atg tac 2626 
Glu Asp Thr Met Val He Ala Tro Cys Glu Asp Gly Lys Leu Met Tyr 
565 570 575 

etc caa aga tgc acg aga gsa acc aga tat etc gca ate Ctg cat aca 2674 
Leu Gin Arg Cys Thr Arg Glu Thr Arg Tyr Leu Ala He Leu Kis Thr 
580 SeS 59C 595 

aga gcc ttg ceg acc agt gtg gta ttc aaa aaa etc ttt gat ggg cga 2722 
Arg Ala Leu Pro Thr Ser Val Val Phe Lys Lys Leu Phe Asp Gly Arg 
600 605 €10 

aag caa gag gat gta gtc gaa stc aac gac aac ttt gaa ttt gga czc 2770 
Lys Gin Glu Asp Val Val Glu Met Asn Asp Asn Phe Glu Phe Gly Leu 
615 620 625 

tgc cca tgt gat gcc aaa ccc ata gca aga ggg aag ttc aat aca acg 2818 
Cys Pro Cys Asp Ala Lys Pro Tie Val Arg Gly Lys Phe Asn Thr Thr 
630 635 640 

ctg ctg aac gga ccg gcc ttc cag atg gta tgc ccc ata gga tgg aca 2866 
Leu Leu Asn Gly Fro Ala Phe Gin Met Val Cys Pro He Gly Trp Thr 
645 650 ' 655 

^g<? act gta age tgt acc tea ttc aat atg cac acc tta gcc aca act 2914 
Gly Thr Val Ser Cys Thr Ser Phe Asn Met Asp Thr Leu Aia Thr Thr 
660 665 670 675 
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gtg gta egg aca tat aga agg tct aaa cca ttc cct cat agg caa ggc 2962 
Val Val Arg Thr Tyr Arg Arg Ser Lys Pro Phe Fro His Arg Gin Gly 

630 ' 685 650 

tgt ate acc caa aag aat ctg ggg gag gat etc cat aac tgc ate ctt 3010 
Cy-$ TlG Thr Gin Lys Asn Leu Gly GiU Asp Leu His Asn Cy3 He Leu 
695 700 705 

gga gga aat tgg act tgt gtg cct gga gac caa eta eta tac aaa ggg 3058 
Gly Gly Asn Trp Thr Cys Val Fro Glv Asp Gin Leu Lou Tyr Lyb Gly 
710 . 715 720 

ggc tct att gaa tct tgc aag tgg tgt ggc tat caa ttt aaa gag agt 3106 
Gly Ser lie Glu Ser Cys Lys Trp Cys Gly Tyr Gin Fhe Lys Glu Ser 

725 73Q ' ■ 735 

gag gga eta cca cac tac ccc att ggc aag tgt aaa ttg gag aac gag 31S4 
Glu Gly Leu Pro His Tyr ?ro lie Gly Lyt Cys Lys Leu Glu Asn Glu 
740 745 750 ' 7S5 

act ggt tac agg etc gta gac agt ace tct tgc aat aga gaa ggt gtg 3202 
Thr Gly Tyr Arg Leu Val Asp Ser Thr Ser Cys Asr. A.rg Glu Gly Val 
760 765 770 

gcc ata gta eca caa ggg aca tta aag tgc aag ata gga aaa aca act 3250 
Ala He Val Pro Gin Gly Thr Leu Lys Cys Lys lie Gly Lys Thr Thr 
775 730 785 

gta cag gcc ata get atg gat acc aaa etc gga cct atg cct tgc aga 3298 
Val Gin Val lie Ala Met Asp Thr Lys Leu Gly Pro Met Pre Cys Arg 
750 7S5 eOO 

cca cat gaa ate ata tea agt gag ggg cct gta gaa aag aca gcg tgt 334 6 

Fro Tyr Glu He He Ser Ser Glu Gly Fro Val Glu Lys Thr Ala Cys 
€05 810 815 

act ttc aac tac act aag aca tta aaa aat aag tat ttt gag ccc aga 3394 
Thr Phe Asn Tyr Thr Lys Thr Leu Lys Asn Lys Tyr Phe Glu Pro Arg 
620 825 830 635 

gac age tac ttt cag caa tac atg eta aaa gga gag tat caa tac tgg 3442 
Asp Ser Tyr Phe Gin Gin Tyr Met Leu Lys Gly Glu Tyr Gin Tyr Trp 
640 845 850 

ttt gac ctg gag g^g ^ict gac cat cac egg gat tac ttc get gag tec 3490 
Pr.e Asp Leu Glu Vai Thr Asp Kis His Arg Asp Tyr Phe Ala Giu Stfr 
855 860 ' 865 

ata tta gtg gtg gta gta gcc etc ttg ggt ggc aga tat gta etc tgg 3538 
lie Leu Val Val Val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp 

370 875 880 

tta ctg gtt aca tac atg etc tta cca gaa cag aag gcc tta ggg att 3566 
Leu Le-J Val Thr Tyr Met Val Leu Ser Glu Gin Lys Ala Leu Gly lie 
865 690 825 

cag tat gga tea egg gaa ctg gtg atg atg ggc aac ttg eta acc cat 3634 
Gin Tyr Gly Ser Gly Glu val Val Met Met Gly Asn Leu Leu Thr His 
Qno 905 910 915 
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aac aat at: caa gtg gtg aca lao ttc ttc ctq ctg tac cza etc ctg S682 
Asn Asn lie Glu Val Val Ttir Tyr Phe Leu Leu Leu Tyr Leu Leu Leu 
920 925 930 

agg gag gag age gta aag aag tgg gtc tta etc tta tac cac ate tta 3730 
Arg Glu Glu Ser Val Lys Lys Trp Val Leu Leu Leu Tyr His lie Leu 
935 940 945 

gtg gta cac cca ate aaa tct gta att gtg ate eta ctg atg att ggg 3773 
Val Val His Pre He Lys Ser Val He Val He Leu Leu Met He Gly 

950 955 960 

gat gtg gta aag gcc gattcagggg gccaagagta cttggggaaa atagacccct 3833 
Asp Val Val Lys Ala 

965 . 

gttttacaac agtagtacta atcgtcatag gtttaatcat agctaggcgt gacccaacta 3893 

tagtgccact ggtaacaata atggcagcac tgagggtcac tgaactgacc caccagcctg 3953 

gagttgacat ccctgtggcg gtcatgacta taaccctact gatggttagc tatgtgacag 4013 

attattttag atataaaaaa tggttacagt gcattctcag cctggtatct gccgtgttct 4073 

tgataagaag cctaatatac ctaggtagaa tcgacatgcc agaggtaact atcccaaact 4133 

ggagaccact aactttaata ctattatatt tgarctcaac aacaattgta acgaggtgga 4193 

aggttgacgt ggctggccta ttgttgcaat gtgtgcctat cttattgctg gtcacaacc^ 4 253 

tgtgggccga cttcttaacc ctaatactga ccctgcctac ctatgaattg gtcaaattat 4313 

actatccgaa aactgttagg actgatacag aaagaagttg gctagggggg atagactata 4373 

caagagttga ctceatctac gacgttgatg agagtggaga gggcgtatat ctntttccat 4 433 

caaggcagaa agcacacggg aatttttcta tactcttgcc ccttatcaaa gcaacaccga 44 $3 

taagttgcgt cagcagtaaa tggcagctaa tatacatgag tcacttaact ttggacttta 4553 

tgtactacat gcacaggaaa gttatagaag acatcicagg aggtaccaac ataatatcca 4 613 

ggttagtggc agcactcata gagctgaact gctceatgqa agaagaggag agcaaaggct 4673 

taaagaagtt ttatctattg* tctggaaggt tgagaaacct aataataaaa cataaggtaa 4733 

ggaatgagac cgtggcttct iggtacgggg aggaggaagt cteccgtatg ccaaagatca 4 793 

tgactacaau caaggccagt acactgacta agagcaggca ctgcataata tgcactgtac 4553 

gcgagggccg agagtggaaa ggtggcacct gcccaaaatg tggacgeeat gggaaoccga 4'Ji:i 

caacgtgtgg gatctcgcta gcagattttg aagaaacaca ctataaaaga a^ctrtacaa 4^73 

gggaaggcaa ctttgagggt atgugcagcc gatgccaggg aaaccategg aggiittgaaa 5033 

tggaccggga acctaagact cccagatact gtgctgagtg taataggctg catcctgctg 50*53 

aggaaggtca cttttgggca gagr.cgagca tgttgggcct caaaatcacc tictttgcgc 5153 

rgatggatgg aaaggtgtat gacatcacag agtggcctcg atgccagcgt gtgggaatct 5213 
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ccccagatac ccacagagtc ccttgtcaca tctcatttgg ttcacggatg cctttcaggc 5273 
aggaatacaa tggccttgta caatacaccg ctagggggca actatttctg agaaacttgc 5333 
ccgtactggc aactaaagta aaaatgctca tggtaggcaa ccttggagaa gaaattggca 5393 
atctggaaca ccttcggtgg atcctaaggg ggcctgccgt gcgcaagaag atcacagagc 5-153 
acgaaaaatg ccacattaat- atactggata aactaaccgc atttttcggg atcatgccaa 5513 
gggggactac acccagagcc ccggtgaggt uccctacgag cttactaaaa gtgacgaggg 5573 
gtctggagac tgcctgggcc tacacacacc aaggcgggat aacttcagtc gaccatgtaa 5633 
ccgccgcaaa agatctactg gtctctgaca gcatgggacg aactagagtg gcttgccaaa 5693 
gcaacaacag gttgaccgat gagacagagt atggcgtcaa gactgactca gggcgcccag 57£3 
acggtgccag atgttatgtg ttaaatccag acgccgttaa cataccagga tccaaacggg 5613 
cagtcgttca cctccaaaag acaggcggag aattcacgtg tgtcaccgca tcaggcacac 5873 
cggctttctt cgacctaaaa aacttgaaag gatggtcagg cttgcctata tttgaagccc 5933 
ccagcgggag ggtcgttggc agagtcaaag tagggaagaa tgaagagtct aaacctacaa 5553 
aaataargag tggaatccag accgtctcaa aaaacagagc agaccCgacc gagatgctca 6053 
agaagataac cagcatgaac aggggagact tcaagcagat tactttgcca acaggggcag 6113 
gcaaaaccac agaactccca aaagcagtta tagaggagat aggaagacac aagagagtat 6173 
tagttcttat accattaagg gcagcggcag agtcagtcta ccagtatacg agattgaaac 6233 
acccaagcat ctcttttaac ctaaggatag gggacatgaa agagggggac atggcaaccg 6293 
ggataaccta tgcatcacac gggtacttct gccaaatgcc tcaaccaaag cucagagctg 6353 
ctatggtaga atactcaiac atattctcag atgaatacca ttgtgccact cctgaacaac 6413 
cggcaattat cggcaagatc cacagatttt cagagagcat aagggttgtc gccatgaccg 6173 
ccacgccagc aggctcgctg accacaacag gtcaaaagca cccaatagag gaattcatag 6533 
cccccgaggt aatgaaaggg gaggatcttg gtagtcagtr. ccttgatata gcacggttaa 6593 
aaataccagt ggacgagatg aaaggcaata tgttggtttc tgtaccaacg agaaacatgg 6653 
cactagaggt ogcaaagaag ctaasagcta agggctataa ctctggatac tattacagtg 6713 
gagaggatcc agccaatctc agagtcgtga catcacaatc cccctatgta ar.cgtggcta 6773 
caaatgctat tgaatcagga g-ga=actac cagatttgga cacggtcata gacacggggt 6£33 
cgaaatgtga aaagagggtc egggcancac caaagatacc c-.tcatcgta acaggcct-a 68S3 
agaqqatgg- cgtgaczgtg ggteagcagg cgcagcgtag gggcagagta ggtagagtga 6353 
aacccgggag gtattatagg agccaggaaa cagcaacagg Qtcaaaggac taccactatg 7013 
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accccttgca cgcacaaaga tacgggattq aggatggaar caecgr^gacg aaatcctciici 7C7 3 

gggagatgaa ttacgattgg agcctacacg aggaggacag cctactaata acccagctgg 7133 

aaatacuaaa caatctactc atctcagaag acttgccagc cgctgttaag aacataatgg 7193 

ccaggaccga tcacccagag ccaatccaac ttgcatacaa cagctatgaa gtccaggtcc 7253 

ccgtcctatt cccaaaaa^.a aggaatggag aactcacaga cacctacgaa aattactcgt 731.3 

ttctaaatgc cagaaa^tta ggggaggatg tgcccgtgta tatctacgct actgaagatg 7373 

aggatctggc agttqacccc ctagggctaq acuggcccga tcctgggaac cagcaggtag 74 33 

tcgagactgg taaagcactg aagcaagtga ccgggttgtc ctcggctgaa aatgccctac . .7193 

tagtcgcttt acttgggtat gtgggttacc aggctctctc aaagaggcat gtcccaatga 7553 

caacagacat atatacc:at.c gaggaccaga gactagaaga caccacccac ctccagtatig 7613 

cacccaacqc cataaaaacc gatgcgacag agactgaact gaaagaactg gcgtcgggtq 7(573 

acqtggaaaa aatcatggga gccatttcag attatccagc tgggggactg gagtttgtta 7733 

aatccoaagc agaaaagata aaaacagctc ctttgtttaa agaaaacgca gaagccgcaa 7793 

aagggtatgt ccaaaaattc attgactcat taattgaaaa caaagaagaa ataatcagac 7353 

atggtttgtg gggaacacac acagcactat acaaaagcat agctgcaaga crggggcatg 7913 

aaacagcgtt tgccacacta gngttaaagt ggcta^cttt tggaggggaa tcaqtgtcag 7373 

accacgtcaa gcaggcggca gttgatttag icgtctatta tgtgatgaat aacfcctt.cct 8033 

tcccaggtga ctccgagaca cagcaagaag ggaggcgatt cgtcgcaagc cigttcatct S0S3 

ccqcactggc aaccr.acaca tacaaaacT:c ggaattacca caatctcict aaagtggtgg 8153 

aaccagccct ggcttacctc ccctotgcta ccagcgcatt aaaaacgr-tc accccaacgc 8213 

ggctggagag cgtggtgata ctgagcacca cgatatanaa aacatacctc tctataagga 8273 

aggggaagag tgatggatug ctgggtacgg ggataagtgc acccatggaa atccrqtcac 3333 

aaaacccagt aicggraggt atarctgtga tgirtgggggt aggggcaatc gccgcgcaca 8393 

acgctattga gtccagtgaa cagaaaagga ccctacttat gaaggtcttt gtaaagaacc 54 S3 

tcttqgatca gcctgcaaca gatcagctgg taaaagaaaa cccagaaaaa atiatraatgg 8513 

ccttatttga agcagtccag acaattggta accccctgac actaatntac cacctgtatg 85'3 

gggtttacta caaaggttgg gaggccaagg aactatctga gagcacagca cqcacaaac- 8633 

taticacacr gstaatgttt caagccttcg agttattagc gatggacirca caacggaaaa 8^93 

taaggaacct gcccggaaat tacattttgg arttgatata cggcctacac aagcaar.tca 8753 

aCrtgagggct gaacaaaaty gt^ccggggt cggcccctgc accctttact tqtgactgga f.ni3 

cccrtaqtga cgagaggar..^: agattgccaa cagacaaciCc ti:T:gagggta gaaaccaggi 8G73 
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gcccatcrtgg ctatgagatg aaagctttca aaaatgtagg tggcaaactt accaaagtgg 8S33 

agqagagcgg gcctttccta tgtagaaaca gacctggtag gggaccagtc aactacagag 6993 

tcaccaagta ttacgatgac aaccttagag agataaaacc agtagcaaag ttggaaggac 9053 

aggtagagca ctactacaaa ggggtcacag caaaaattga ctacagtaaa ggaaaaargc 9113 

tcttggccac tgacaagtgg gaggtggaac atggtgtcat aaccaggtta gctaagagat 9173 

atac::ggggt cgggttcaat ggngcatact taggcgacga gcccaatcac cgtgctctag 9233 

tggagaggga -.ctgtgcaact ataaccaaaa acacagtaca gtttctaaaa atgaagaagg 9293 

ggtgtgcgtt cacctatgac ctgaccatct ccaatotgac caggctcotc gaactagtac 9353 

acaggaacaa tcttgasgag aaogaaatac ccaccgctac ggtcaccaca tggctagctt 9413 

acaccttcgt gaatgaaqac gtagggacta taaaaccagt acraggagag agagtaatcc 947 3 

ccgaccctgt agttgatatc aatttacaac cagaggtgca agtggacacg tcagaggttg 9533 

ggatcacaat aattggaagg gaaaccctga cgacaacggg agtgacacct gtcttggaaa 9593 

aagtagagcc tgacgccagc gacaaccaaa actcggtgaa gatcgggttg gatgagggi^a 9653 

at"acccagg gcctggaara cacacacata cactaacaga agaaatacac aacagggatg 9713 

cgaggccctt catcatgacc ctgggcccaa ggaattccat atcaaanagg gcaaagaccg 9773 

ctagaaatat aaatctgtac acaggaaatg accccaggga aatacgagac ttgatggctg 9833 

cagggcgcat gttagtagta gcactgaggg atgtcgaccc tgagctgr.ct gaaatggtcg 9893 

atttcaaggg gactttttta gatagggagg ccctggaggc tctaagtctc gggcaaccta 9953 

aaccqaagca ggttaccaag gaagctgtca ggaarttgar agaacagaaa aaagatgtgg 10013 

agatccctaa ctggtttgca tcagatgacc cagtatttct ggaagtggcc ttaaaaaatg 10073 

ataagtacta cttagtagga gatgti.gcag agctaaaaga tcaagczaaa gcacttgggg 10153 

ccacggatca gacaagaart ataaaggagg raggctcaag cecgtargcc atgaagctiat 10193 

ctacctggtt cctcaaggca tcaaacaaac agatgagttt aactccactg tttgaggaat 10253 

tgttgctacg gtgcccacct gcaactaaga gcaataaggg gcacatggca tcagctT:acc 10313 

aattggcaca gggtaactcg gagcccctcg gttgcggggt gcacctaggt acaataccag 10573 

ccagaagggt gaagatacac ccatatgaag cttacctgaa g'.tgaaagac tccatagaag 10433 

aacaagagaa gaaacctacg grtaaggaca cagcaataag agagcacaac aaatggatac 104S3 

-taaaaaaat aaggtttcaa ggaaacctca acaccaagaa aatgctcaac ccagggaaac 10553 

tatctgaaca gttggacagg gaggggcgca agacgaacat c^acaaccac cagattggta 10613 

ctataat.gtc aagtgcaggc ataaggctcg agaaartgcc aatagtgagg gcccaaaccg 10673 
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acaccddaac 


ctttcatgag 


gcaataagag 


ataagataga 


caagagtgaa 


aaccggcaaa 


10733 


atccagaatt 


gcacaacaaa 


ttgttggaga 


ttttccacac 


gatagcccaa 


cccaccctga 


10793 


aacacaccta 


cggtgaggtg 


acgtgggagc 


aacttgaggc 


gggggtaaat 


agaaaggggg 


10653 


cagcaggcct 


cctggagaag 


aagaacatcg 


gagaagtatt 


ggattcagaa 


aagcacctgg 


10913 


tagaacaatt 


ggccagggat 


ctgaaggccg 


ggagaaagat 


aaaatattat 


gaaactgcaa 


10373 


taccaaaaaa 


tgagaagaga 


gatgtcagtg 


atgactggca 


ggcaggggac 


ctggtggttg 


11033 


agaagaggcc 


aagagttatc. 


caataccctg 


aagccaagac 


aaggctagcc 


atcactaagg 


110S3 


tcacgTiataa 


ctgggtgaaa 


cagcagcccg 


ttgtgattcc 


aggatatgaa 


ggaaagaccc 


11153 


cctrgttcaa 


catctttgat 


aaagtgagaa 


aggaatgggs 


ct cgtccaat 


gagccagtgg 


11213 


ccgr..ioigttt 


tgacac^eaa 


gcctgggaca 


ctcaagtgac 


tagtaaggat 


ctgcaactta 


11273 


ttggagaaat 


ccagaaatat 


tactataaga 


aggagtggca 


caagttcatt 


gacaccatca 


11333 


ccgaccacat 


gacagaagta 


ccagttacaa 


cagcagatgg 


tgaagtatai 


ataagaaatg 


11393 


ggcagagagg 


gagcggccag 


ccagacacaa 


ctgctggcaa 


cagcatgtta 


aatgiLCCtga 


11453 


caatgatgta 


cggcttctgc 


gaaagcacag 


gggtaccgta 


caagagtttc 


aacagggtgg 


11513 


caaggatcca 


cgtctgtggg 


gatgacggct 


tcttaataac 


tgaaaaaggg 


ttagggctga 


11573 


aatttgctaa 


caaagggatg 


cagattcttc 


accaagcagg 


caaaccccag 


aagataacgg 


11633 


asggggaaaa 


gatgaaactt 


gcctatagat 


ttcaggatat 


agagttictgt 


tctcataccc 


11693 


cagtccctgt 


taggtcgiicc 


gacaacacca 


gtagtcacat 


ggccgggaca 


gacaccgctg 


11753 


tcatacta tc 


aaagatggca 


acaagattgg 


attcaagtgg 


agagaggggt 


accacagcat 


11813 


ctgaa^saagc 


ggtagccttc 


ectttcttgc 


tgatgtattc 


ctggaacccg 


cttgttagga 


11873 


ggatttgcct 


gttggtcctt 


tcgcaacagc 


cagagacaga 


cccatcaaaa 


catgccactc 


11S33 


attattacaa 


aggtgatcca 


ataggggcct 


ataaagatgt 


aataggtcgg 


aatctaagtg 


11993 


aactgaagag 


aacaggcttt 


gagaaar^rcg 


caaatctaaa 


cci:aagcctg 


tccaccttgg 


12C53 


gcgtctggac 


laagC'acaca 


agcaaaagaa 


taattcagga 


ctgtg^tgcc 


attgcgaaag 


12112 


aagagggcaa 


ctggccagtt 


aagcccgaca 


ggctgatatc 


cagcaaaacc 


ggccacttat 


12172 


acatacctga 


taaaggcttt 


acartacaag 


gaaagcatta 


tgagcaactg 


cagctaagaa 


12233 


cagagacaaa 


cccgctcatc 


gggcttggga 


ctgagagata 


caegttacgt 


crrcatagrca 


12293 


atctgctgct 


gagaaggttg 


aaaatrctgc 


tcatgacggc 


cgtcggcgtc 


agcagccgag 


12352 


aotiaaatgta 


tatattgnaa 


aiaaattaat 


ccatgtacat. 


agtgratata 


aatatagttg 


32^13 


ggaccgtcca 


cctcaagaag 


acgacacgcc 


caacacgcac 


agctaaacag 


tagtcaagat 


12^75 


tatctacccc 


aagataacac 


tacctttaar 


gcacacacca 


ctttagccgr 


ancaggatac 


12533 
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gcccgacgtc tatagttgga ccagggaaga cctctaacag 12573 



<210> 2 

<211> 102 

<212> PRT 

<215> Bovine viral diarrhea virus 

<400> 2 

$^.r Asp Thr Lys Glu Glu Glv Ala Thr Lys Lys Lys Thr Gin Lys Pre 
1 5 10 15 



Asp Ara Leu Glu Aro Glv Lys Met Lys lie Val Pro Lys Glu Ser Glu 
20 " * 25 30 



Lys Asp Sor Lys Thr Lys Pro Pro Asp Ala Thr lie val Vol Glu Gly 
35 40 45 



Val Lys Tyr Gin Val Arg Lys Lys Gly Lys Thr Lys Ser Lys Asn Thr 
50 " 55 60 



Gin Asp Gly Leu Tyr His Asn Lys Asn Lys Pro Glri. Glu Ser Arg Lys 
€5 * 70 75 30 



Lys Leu Glu Lvs Ala Leu Leu Ala Trp Ale He He Ala He Val Leu 
85 90 S5 



Phe Gin Val Thr Met Gly 
100 



<2:0> 3 

<211> 227 

<212> PRT 

<215> Bovine viral diarrhea virus 

<400> 3 

Glu Asn He Thr Gin Trp Asn Leu Gin Asp Asn Gly Thr Glu Gly 11^ 
1 5 10 ' 15 



Gin Arg Ala M9t Phe Gin Arg Gly Val Asn Arg Ser Leu His Glv He 
20 25 30 



Trp Pro Glu Lys He Cys Thr Gly Val Pro Ser His Leu Ala Thr Asp 
35 40 45 



He Gli; Leu Lys Thr He His Gly Met Met Asp Al? Ser Glu Lys Thr 
50 55 6C 
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Asn Tyr Thr Cys Cys Arg Leu Gin Arg His Glu Trp Asn Lys His Giy 
65 70 75 80 



Trp Cys Asn Trp Tyr Asn lie Glu Pro Trp He L^;u Val MeT: Asn Arg 
85 90' 95 



Thr Gin Ala Asn Leu Thr Glu Gly Gin Pro Pro Arg Glu Cys Ala Val 
100 105 110 



Thr Cys Arg Tyr Asp Arg Ala 3er A3p Leu Asn Val Val Thr Gin Ala 
115 120 125 



Arg Asp Ser Pro Thr Pro Leu Thr Gly Cys Lys Lys Giy Lys Asn Phe 
130 135 140 



Ser Phe Ala Giy He Leu Met Arg Gly Pro Cys Asn Fhe Glu He Ala 
1<5 150 155 160 



Ala Ser Asp Val Leu Phe Lys Glu His Glu Arg lie Ser Met Phe Gin 
165 170 175 



Asp Thr Thr Leu Tyr Leo Val Asp Giy Leu Thr Asn Ser Leu Glu Gly 
180 165 190 



Ala Arg Gin Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Lys Gin Leu 
195 ' 200 205 



Gly He Leu Gly Lys Lya Leu Glu Asn Lys Ser Lys Thr Trp Phe Gly 
210 215 220 



Ala Tyr Ala 
225 



<210> 4 

<211> 155 

<212> PRT 

<213> Bovine viral diarrhea virus 

<400> 4 

Ala Ser Pro Tyr Cys Asp Vai Asp Arg Lys He Giy Tyr He Trp Tyr 
1 5' * lb 15 



Thr Lys Asn Cys Thr Pro Ala Cvs Leu Pro Lvs Asn* Thr Lys He Val 
20 25 " 30 



Giy Pro Giy Lys Phe Giy Thr Asn Ala Giu Asp Giy Lys He Leu His 



13 



35 40 45 



Glu Met Cly Gly His Leu Ser GXu Val Leu Leu Leu Ser Leu Val Val 
50 55 60 



h^.M Ser Asp Fhe Ala Pro Glu Thr Ala Ser Val Met Tyr Leu He Leu 
o5 70 75 80 



Kis Phe Ser lie Fro Gin 5er His Val Asp V.il Met Asp Cys Asp Lyr, 
S5 50 . 95 



Thr Gin Leu Asn Leu Thr Val Glu Lsu Thr Thr Ala Gin Val lie Fro 
100 105 110 



Gly Ser Val Trp Asn Leu Cly Lys Tyr Val Cys lie Arg Pro Asn Trp 
115 120 125 



Trp Pro Tyr Glu Thr Thr Val Val Leu Ala Phe Glu Glu Val Ser r-ln 
120 135 140 

Val Val Lys Leu Val Leu Ar^ Ala Leu Arg Asp Leu Thf Arg lie Trp 
l-^S ISO T5r> 160 



Asn Ala Ala Thr Thr Thr Ala Phe Leu Val Cys Lsu Val Lyi. He Vaj 
165 170 175 



Arg Gly Gin Met Val Gin Gly He Leu Trp L-su Leu Leu lie Th- Gly 
^SD IbS 190 



Val Gin Giy 
195 



<210> 5 
<211> 374 
<212> FRT 

<213> Bovine ^'iral diarrhea virus 
<400> 5 

His Leu Asp Cys Lys Pre Glu Phe Ser Tvr Ala He Ala Lys Asp GJu 
15 10 35 

Arg He Cly Gin Leu Gly Ala Glu Gly Lev; Thr Thr Thr Trp Lys G^u 
20 25 30 

Tyr Ser Pro Gly Met Lys Leu Glu Asp Thr Met Val He Ala Trp Cys 
35 40 



4 



c 
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Glu Asp Gly Lys Leu *Aet Tyr Leu Gin Arg Cys Thr Arg Glu Thr Arg 
£0 55 60 



Tyr Leu Ala Il€ Lsu His Thr Arg Aia Leu Pro Thr Ser Val Va) Phe 
65 70 75 80 



Lys Lys Leu Phe Asp- Gly Arg Lys Gin Glu Asp Val Val Glu Met Asn 
85 -30 • 95 



Asp Asn Phe Glu Phe G3y Leu -Cys Pro Cys As? Ala Lys Pre He Val 
100 105 110 



Arg Gly Lys Phe Asn Thr Thr Leu Leu Asn Gly Pro Ala Phe Gin Met 
115 120 125 



Val Cvs Pro He Gly Trp Thr Gly Thr Val Ser Cys Thr Ser Phe Asn 
130 135 140 



Met Asp Thr Leu Ala Thr Thr Val Val Arg Thr Tyr Arg Arg Ser Lys 
145 150 155 160 



Pro Phe i'ro Kis Arg Gin Gly Cvs He Thr Gin Lys Asn Leu Gly Glu 
165 170 175 



Asp Leu His Asn Cys He Leu Gly Gly Asn Trp Thr Cys Val Fro Gly 
180 185 190 



Asp Gin Leu Leu Tyr Lys Gly 'Gly Ser He Glu Ser Cys Lys Trp Cys 
135 200 205 



Gly Tyr Gin Phe Lys Glu Ser Glu Gly Leu Pro His Tyr Pro He Gly 
210 215 220 



Lys Cvs Lys Leu Glu Asn Glu Thr Gly Tyr Arg Leu Val Asp Ser Thr 
225 " 230 235 240 



Ser Cys Asn Arg Glu Gly Val Ala He Val Pro Gin Gly Thr Leu Lys 
245 250 255 



Cys Lys He Gly Lys Thr Thr Val Gin Val He Ala Met Asp Thr Lys 
260 265 270 



Leu Gly Pro Met Pro Cvs Arg Pro Tyr Glu He He Ser Ser Glu Gly 
275 " 280 285 
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Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Thr Lys Thr Leu Lys 
290 295 300 



Asn Lvs Tyr Phe Glu Pre Arg Aap Ser Tyr Fhe Gin Gin Tyr Met Leu 
305 * 310 315 320 



Lys Gly Glu Tyr Gin Tyr Trp Phe Asp Leu Glu Val Thr Asp His His 
325 330 335 



Arg Asp Tyr Phe Ala Glu* Ser He Leu Val Val Val Val Ala Leu Leu 
.340 '345 350 



Gly Gly Arg Tyr Val Leu Trp Leu Leu Val Thr Tyr Met Val Leu Ser 
355 3€0 365 



Glu Gin Lys Ala Leu Gly 
370 



<210> 6 
<211> 70 
<212> PRT 

<215> Bovine viral diarrhea virus 

<400> 6 

He Gin Tyr Gly Ser Gly Glu Val Val Met Met Gly Asn Leu Leu Thr 
15 10 15 



Kis Asr. Asn lie Glu Val Val Thr Tyr Fhe Leu Leu Leu Tyr Leu Leu 
20 25 30 



Leu Arg Glu Glu Ser Val Lys Lys Trp Val Leu Leu Leu Tyr His He 
35 4C 45 



Leu Val Val His Pro He Lys Ser Val He Va.l He Leu Leu Met He 
5C 55 60 



Gly Asp Val Val Lys Ala 
65 70 



<210> 7 

<211> 12301 

<212> CNA 

<213> Swine fever virus 



<220> 

<221> CDS 

<222> irnn) . . (ii74) 

<223> core protein 
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<220> 

<221> CDS 

<122> (1175) , . (1S55) 

<223> E-rns protein 

<220> 

<221> CDS 

<ri2> (1856} (2440) 

<223> El protein 

<220> . * 

<271> CDS 

<222> {2-1111 . . (3559) 

<:>22> E2 prot**in 

<220> 

<:221> CDS 

<222> (3560) . . (3769) 

<223> p*? protein 

«00> 7 

gtatacgagg ttagttcatt ctcgtatgca tgatrggoc?! aatcaaaatt ccaatctggt 60 

tcogggcctc cctccagcga cgcccgaact gggctagcca tgcccacact aggactagca 120 

aecggaggga cta-jccguac tgccgagctc cctgqgtqgt ccaagtcctg agtacaggac 180 

aqtcgtcagt agttcgacgt gaccagaagc ccacctcgag atgctatgtg gacgagggca 240 

Lgcccaagac acaccttaac cctagcgggg gtcgccaggg cgsaatcaca ccacgtgatq 300 

ggaqtacgac ci.cacagggc gctgcagagg cccactatua ggctagtata aaaatctctg 36C 

ctgtacatgg cacatggaqt tgaatcattc tga^ctttta ^acaaaacaa acaaacaSfia 42C 

iccaatggga gtggaggaac cggtatacga tgccacgggg aggccattgt ttggagaccc 48C 

gagtgaggta cacccacaat caacactgaa gctaccacat gatacgggga gaggiaacat b4C 

caaaacaaca ctgaag^acc tacctaggaa aggcgactgc: aggegcggca accatctagg 600 

cccggiuagu gggatatotg taaagcccgg ccctgtcttt r^atcaggact acatggcccc 660 

ggcccaccat agagcccctc tagagttttt taacgaagcg cagtr.ttgcg aggtgaccaa 720 

aagcataggt agggtcacag gtagtgacgg aaagctttac catatatatg tgtgcatcga ''CO 

tggttgcala ctgcUcaagc tagccaagag ggacqagcca agaaccct.g^i agtggattag 840 

aaa^ttcacc qactgtccat cgr.ggcctac oagttgc tct gat gat ggc; gca i=igL 395 

Ser Asp Asp Giy Ala Ser 
1 5 

gga agt aaa gag aag aag cca gsT: agg ate aac aaa ggc aaa tta aaa S13 
Gly Scr LyG Giu Lys Lys Pro Asp Arg lie Asn Lvs Giv Lys Leu Lys 
10 15 " ' P.O 

ata gcc cca aaa gag cat gag aag gac age aga act aag cca cct gac 
He Ala Pro Lys Glu Hiy O^Xw Ly<s Asc Ser Arg Thr Lys Pro Pro Asp 
25 30 ' 35 
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s ;^ r.: ti s r,: iii «v 

40 45 50 

aaa ate aaa qaa aao aat acc caa gac ggc ctg r.ac ca= aac aag Aat 

L i ?aJ lyl ITy l.yl Thr Gin Asp Gly Le« tyr His Asn Lys Asn 
55 .60 o5 

aaa =ca cca caa cct agg aag aaa tta gaa aaa gcc eta ttg gca tgg 

III ?zo pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp 

75 SO . 

^acg gta ata gca att atg ttg tac caa cca gtt gaa gcc gaa aat ata 
111 ?ai lie Ala lie Met Leu Tyr Gin Pro Val G-u Ala Glu Asn Ile 
90 95 i"" 

act caa tgg aac ctg agt gac aac ggc act aat ggt ate cag cat get 
Thr Gin Trp Asn Leu Ser Asp Asn Gly Thr Asn Gly lie Gin Hi. Ala 



1039 



1C8T 



1135 



1183 



1231 



t^c ctt aga ggg att age agg age teg cat ggg ate tgg ccg gaa 
Me? V;l Leu A?g Gl? Oal S^r Arg Ser Leu His Gly Ue Trp Pro Glu 
120 125 130 



aaa ata tgc aaa gga qtc cce acc tac ctg gcc aca gac acg gaa ctg 1327 
Lvs lie lys Lys liy val Pro Thr Tyr Leu Ala Thr Asp Thr Glu Leu 
135 140 1<5 

aa> gaa ata cag gga atg atg gat gcc age gag ggg aca aac tat acg 1375 
Lys llM Ue Gin Gly Met Met Asp AU Ser Glu Gly Thr Asn Tyr Thr 



1423 



14^1 



III ieu Ala 5lu r/li fro Fro Ala Lys Glu Cys Ala Val Thr Cys Arg 

?.00 205 210 

vac gat aaa oat get gac ate aac gtg gtc acc cag gcc aga aac agg 

Tyr Asp Lys Asp Ala Asp lU Asn Val Val Thr Gin Ala Arg Asn Arg 

e -jon 225 ^■^'^ 



1567 



215 220 225 

cca aca acc eta acc qat tgc aag aaa gga aaa aat tct tct ttt gcg 1615 

Fro Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Fhe Ala 
235 240 ^45 

cot aca gt- ata cag cgc cca tgt aat tzc aat ctt tec gtg gag gat 1663 

Glv Thr val Ue Glu 6ly Fro Cys Asn Fhe Asr. Val 5« Val Giu Asp 
250 255 260 

ate ttg tat gag gat cat gag tgc ggc agt ttg ctt cag gac acg get 1711 

Tl* Leu Tyr Glv Asp His Glu Cys Gly Ser Leu Leu Gin Asp -nr Ala 

265 " 210 275 



105 j: 

1279 i 



tgc tgt aag tts caa aga cat gaa tgg aac aas cat gga tgg tgt aa- 
Cys Cys Lys Leu Gin Arg His Glu Trp Asn Lys His Gly Trp Cys Asn 
' 170 l" 160 

r.cg tac aat ata gac ccc tgg ata cag ttg atg aat aga acc caa gca 
T-D Tyr Asn He Asp Pro Trp He Gin Leu Met Asn Arg ihr Gin Ale 
185 190 195 

aac ttg ^ca gaa ggc cct ccg gcc aag gag tgc get gtg act tgc agg 1519 j 



» 
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etc tac eta gtg gat gga atg acc aac act ata geg aat gcc dga cag 1753 
Leu Tyx Leu Val Asp Gly Met Thr hsn Thr lie Glu Asn Ala Arg Gin 
230 255 230 

gga cca gcq agg gt3 aca tct teg etc ggg agg c^a etc age act gcc 1807 
Gly Ala Ala Arg Val Thr Ser Trp Leu Gly Arg Gin Leu Ser Thr Ala 
295 300 305 310 

ggg aag agg ttg g^g ggt aga age aaa acc tgg ttt ggt gcc tot gcc 1855 
Giv Lys Ara Leu Glu Gly Arg Ser Lys Thr Trp Phe Giy Ala Tyr Ala 
315 320 • 225 

etc teg cct tac tgt aat qta aca age aaa ata ggg tac aca tgg tac 1903 
Leu Ser Fro Tyr Cys Asn Val Thr Ser Lys lis Gly Tyr lie Trp Tyr 

330. 335 ' 340 * 

act aac aac tgc 3cc ceg gel tgc etc ccc aaa aat aca aag at.-^ ata 1951 
Thr Asn Asn Cys Thr Fro Ala Cys Leu Pro Lys Asp. Thr Lys lie II** 
315 550 355 

ggc ccc gga aaa ttt gac act aac geg gaa gae gga aag ott etc cat 1955 
Gly Pro Gly Lys Phis Asp Thr Asn Ala Glu Asp Gly Lys lie Leu His 
560 ' 3€S 370 

gag atg ggg ggt cac eta tea gaa ttt ctg ctg etc tcL ctg gtt gtt 204 7 
Glu Met Gly Gly His Lou Ser Glu Fhe Leu Leo Leu Ser Leu val Val 
3Ti. 330 385 390 

ctg tct gac ttc gcc cct gaa aca gcc age gcg tta tac etc att ttg 2095 
Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Ala L«u Tyr Leu lie Leu 
395 /,00 ^05 

cac toe atg att cct caa tec cac gaa gaa cct gaa ggc tgc gac aca 214 3 

His Tyr Met He Fro Gin Ser His Glu Glu Pre Glu Gly Cy5 Asp Thr 
410 415 420 

aac cag ctg aat eta aca gi.g gaa etc agg act gaa gac gta ata ceg 2191 
Asn Glo T.ev) Asn Leu Thr Val Glu Leu Arg Thr Glu Asp Val He ?rc 
425 430 435 

tea tea grc tgg ^jat gtt gee laac tai gtg tgt gzt aga cca qac tgg 2239 
Sfir Scr Val Trp Asu Val Gly Lys Tyr Val Cys Val Arg Pro Asp Trp 
44C 445 450 

tgg cca tat gas acc aag gtg get ttg tta zzz gaa gag gca gca cag 2287 
Trp Pro Tyr Glu Thr Lys Val Ala Leu Leu Phc Glu Glu Ala Gly Gin 
4 55 4 60 4 65 470 

gcc gta aaa tta gcc tta cga gcg ctg agg gat tta acc agg gcc egg 2335 
Val VaJ Lys Leu Ala Leu Arg Ala Leu Arg Asp Leu Thr Arg Val Trp 
47S 480 ' 48:> 

aaL age gca tea ^ee acg cca ttc etc ate tgc ttg aca aaa gta tta 2383 
Asn cer Ala Ser Thr Thr Ala ?he leu He Cys Leu He T.ys Val Leu 
4S0 495 500 

aca cga cag ate gtg caa ggr. gtg eta tgg ctg eta eta g'.a acc ggg 2431 
Arg Gly Gin II? Val Gin Gly Val He Trp Leu Leu Leu Val Thr Glv 
50b 510 ' 515 

gca caa ggc egg eta gcc cgc aag gaa gst tac agg tac gca ata tea 2 4 ''9 
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Ala Gin Gly Arg Leu Ala Cys Lys Glu Asp Tyr Arg Tyr Ala lie Ser 
520 525 530 

teg acc aat gag ata egg eta etc ggg gcc gaa ggt etc acc acc acc 2527 
Ser Thr Asn Glu lie Gly Leu Leu Gly Ala Glu Gly Leu Thr Thr Thr 
525 540 545 550 

tgg aaa gaa tac aac cac gat ttg caa ctg aat .gac ggg acc gtt aag 2575 
Trp Lys Glu Tyr Asn His Asp Leu Gin Leu Asn Asp Glv Thr Val Lys 
555 560 * 565 

gcc att tgc gtg gca ggt tec ttt aaa gtc ata gca ctt aat gtg gtc .2623 
Al^ He Cys Val Ala Gly Ser Phe Lys Val lie Ala Leu Asn Val Val 
570 575 • • • . • 580 • • 

agt agg agg tat ttg gca tea ttg cat aag gag get tea etc act tec 2671 
Ser Arg Arg Tyr Leu Ala Ser Leu His Lys Glu Ala Ser Leu Thr Ser 
585 590 595 

gtg aca ttt gag etc ctg ttc cac ggg acc aac cca tea act gag gaa 2719 
Val Thr Phe Glu Leu Leu Phe Asp Gly Thr Asn Pro Ser Thr Glu Glu 
600 605 610 

atg gga gat gac ttc gag ttc ggg ctg tgc ecc ttc gat acg agt cct 2767 
Met Gly Asp Asp Phe Gly Phe Gly Leu Cys Pro Pne Asp Thr Ser Pro 

620 625 6'cO 

get gtc aag gga aag tac aat aca acc ttc ttg aac ggt agt get ttc 2815 
Val Val Lys Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe 
635 640 645 

tat ctt gtc tgc cca ata ggg tgg acg ggt gtc ata gag tgc aca aca 2363 
Tyr Leu Val Cys Frc He Gly Trp Thr Gly Val lie Glu Cvs Thr Ala 
650 655 660 

gtg age cca aca act ctg aga aca gaa gtg gta aag acc ttc aga aga 2$11 
Val Ssr Pro Thr Thr Leu Arg Thr Glu Val Val Lvs Thr Phe Arg Arg 
665 670 675 

gac aag ccc tct ccg cac aga atg gat tgt gcg acc acc aca gtg gaa 2559 
Asp Lys Pro Phe Fro His Arg Met Asp Cys Ala Thr Thr Thr Val Glu 
680 685 690 

aat gga gat tta ttc tac tgt aag ttg ggg ggc aac tgg aca tgt gtg 30C7 
Asn Gly Asp Leu Phe Tyr Cys Lys Leu Gly Gly Asn Trp Thr Cys Val 
695 700 705 710 

aaa ggt gaa cca gtg gtc tac acg ggg ggg eta gta aaa caa tgc ago 3055 
Lys Gly Glu Fro Val Val Tyr Thr Gly Gly Leu Val Lys Gin Cys Arg 
715 720 725 

tgg tgt ggc zzc gac "to aat gag ccc gac gga etc ccg cac tac ccc 3105 
Trp Cys Gly Phe A.-sp Phe Asn Glu Pro Asp Gly Leu Pro His Tyr Pro 
"^30 735 740 

ata ggt aag tec ate ttg gta aat gag aca ggc cac aga aca ata gat 3151 
He Gly Lys Cys He Leu Val Asn Glu Thr Gly Tvr Arg He Val Asp 
745 750 " 755 

tea acg gac tgt aac aga gat gcc gtt gta ate age acs gat ggg ^gt 3193 
Ssr Thr Asp Cys Asn Arg Asp Gly Val Val He Ser Thr A.3p Gly Ser 
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760 765 770 

cat gag tgc zzq azc ggt aac aca act gtc aag gtg cat gca cca gat ' 3247 
His Glu Cys Leu lie Gly Asn Thr Thr Vai Lys Val Kis Ala Ser Asp 
775 780 785 790 

gas aga ccg ggc cct atg cca tgc aga ccc aaa gag att gtc tct agt 32S5 
Giu Arg Lea Gly Pro Met Pro Cys Arg Pro Lys Glu He Val Ser Ser 
725 800 805 

gca gga cct gta agg aaa act tec tgt aca ttc aac'tac gca aaa act 3343 
Ala Gly Pro Val Arg Lys Thr Ser Cys Thr Phe Asn Tyr Ala Lys Thr 

810 315 820 • ■ 

ttg aag aac aag tac -cat gag ccc agg gac age tac ttc cag caa tat 3391 
Leu Lys Asn Lys Tyr Tyr Glu Fro. Arg Asp Ser Tyr Phe Gin Gin Tyr 
825 830 835 

atg ctt aag ggc gag -at cag tac tgg ttt gac ctg gac gtg act gac 5<39 
Met Leu Lys Gly Giu Tyr Gin Tyr Trp Phe Asp Leu Asp Val Thr Asp 
840 845 850 

cgc cac tea gat tac ttc gca gaa ttt gtc gtc ttg eta gtg gta gca 3<87 
Arg His Ser Asp Tyr Phe Ala Glu Phe Val Val Leu Val Vai Val Ala 
655 860 865 370 

ctg tta gga gga aga tat gtc ctg teg eta ata gtg acc tac ata gtt 3535 
Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu He Val Thr Tyr He Val 
875 880 885 

eta aca gaa caa etc gee get ggt tta cca ttg ggc cag ggt gag gta 3583 
Leu Thr Glu Gin Leu Ala Ala Gly Leu Pro Leu Gly Gin Gly Glu Val 
890 895 900 

gtg ttg ata ggg aac tta att a.::c cac aca gac att gag gtc gta gca 3631 
Val Leu He Gly Asn Leu He Thr His Thr Asp He Glu Val Val Val 
505 910 915 

cat ttc tta eta etc tat ttg gtc atg agg gat gag cct ata aag aaa 3679 
Tyr Phe Leu Leu Leu Tyr Leu Vai Met Arg Asp Giu Fro He Lys Lvs 
920 325 930 

egg ata ctg ctg ctg ttc cat get atg act aac aat cca gtc aag acc 3727 
Trp He Leu Leu Leu Pne His Ala Met Thr Asn Asn Fro Val Lys Thr 
935 940 9^5 950 

ata aca gtg gca ttg ctt atg gtt agt ggg gtt gcc aag ggt 3765 
He Thr Val Ala Leu Lea Met Val Ser Gly Val Ala Lys Gly 
955 960 

gcaaagatag acggcggttg gcagcggctc ccagagacca gcuccgacat ccaactcgcg 3825 

ctgacagtta tagtagtcgc tgcgatgcca ccggcaaaga gagatccaac tactgtcccc 3383 

ttggttataa cagtggcaac cctgsgaacg gctaagatga ctaatggacc tagcacggat 394 9 

acagccatag ccacagtgtc a.icagccttg ctaacctgga cctaccttag tgaccattat 4 003 

acatacaiga cttggctaca gtaccttatt agcacagtga eaggtatctt cttaataagg 406^* 

gtaetgaagg gaataggtga gttggattta cacactccaa ccttgccatc i;tacagaccc 4129 
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ctccircctca ttctcgtgta cctcatttcc actqcaqtgg taacaagatg gaatctggac 4185 

atagcccgat tgctgtr.gca gtgtgtccca .icccttttga tggtttttac gatgtgggca 424 9 

gacatucLca ccctgatcct catactgccc acttacgagc taacaaaacu atattaccr.c 430S 

aaggaagtga agactggg'^c agaaaagggc tggttatgga agaccaactt caagaggqna 4 363 

aacgacatat acgaagttga ccaatctggt gaaggggtt* acccttcccc gtcaaaacaa 4423 

aagaca«igtt -caataacagg taccatgttg ccatcgacca aagccatact cancagccgc 4185. 

accagtaatia agtqacagtt catatatcta ttqtacttqa tatttqaact qtcttactiac 4549 

ctccacaaga agitcatugu tga^atagca ggagggaoc;j acttcatctf; aagciCttgr.a 460Si 

gccgctttga rcgaagccaa ttgggcctc- gacaacgaag aacttagggg tttaaaqaag 466D 

ILcticcugU tgtctagtag ggttaaagaa ctgatcatca aacacaaagt gaggaatgaa 4729 

gtaatggtcc actggtttgg tgacgaagag gtttatggga tgccaaagtt ggttggctta 47S9 

gtcaaggcag caacattgag taaaaataaa cattgtattt tgtgcaccgt ctgtgaagac 4849 

agagagtgga caggagaaac ccgcccaaaa iqcggycgtL i:tgggccacc aatqacctqi 4 909 

gqtataaccc tagccgactt tgaagaaaaa cattataaga ggatctrttt tagagaggat 4 969 

caatcagaag ggcccgttag agaggagtac gcagggcatc tgcaatatag agccaqaqgq 5029 

caattattcc tgaggaatct ccccgtgcta .gcaacaaaag ccaagatgct cctggtcgga S06 9 

aatcttggca ccgaggtggg agacttggaa caccttggct gggnccttag ggggcctgcc 514 9 

gtttgcaaga aggttaccqa acatgagaaa tgcaccacat ccataatgga caaattgact n^C-S 

gctttttt<:g gtgtcacgcc aaggggcacc acacctagag cccctqtqag attccccacc S269 

tctctcttae agataagaag gggg-tggaa actggctggg cgtacacaca ccaagotggc 5329 

attagttcag tggoccotgt cacttgtggg aaagacttgc tggtatgtga cactatgggc 53^$ 

cgcacaaggg tcgtttgcca atcaaataat aagatqacag atgagtctga gtatgcagtt 5449 

aaaactgact ccggatgccc ggaaccagct aggtgttacg cgu.caaccc agaggcagtr. 5509 

aacatetcag cqactaaagc aqccatggtc cacttacaaa aa,ir:t.gg,Tgg ^g.r.attcacc 5569 

tgtgtgacac catcaggaac cccgccctcc CCtgaicLca agaacctcaa aggctggtca 562:^ 

gggcrsccga tatttgagcc atcaagtcga agggtagtcg gcacggtcaa ggccgggaag 5C83 

aatgaggact ctcaaccaac caagcttatg agtggaacac aaac^gi.oi.c c?i«iaagtacc 5?4 9 

acagacttga cagaaarggt aaagaaaaca acgaccacga acaggggaga attcagacaa 5S09 

ata<icccttg ctacaggtgc cgcaaaaacc acggaactcc ccaggcc-rgr. catagaagag 5569 

atagggaggc ataagagagt ct-gctcttg atccctctga gggcggcagc agaytcaqta 5929 
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taccaatata tgagacaaaa acatccaagc atcgcattta acctgaggat aggggagatg 5989 
aaggaagggg acatggccac agggataacc tatgcttcat acggttactt ctgtcagatq 6049 
ccacaaccta agttgcgagc cgcgatggtt gagtacccct tcacatttct tgacgagtac 6109 
cactgtgcca ccccagaaca atr.ggccatc atgggaaaga tccacagatt ttcagagaac 6169 
ctgcgggtag tagccatgac cgcaacacca gcaggcacag taacaaccac agggcagaaa 6229 
caccctatag aagaattcat agccccagaa gtgatgaaag gggaagactt aggctcagag 6289 
tacttggaca ttgctggact aaagatacca gtagaggaga tgaagagcaa catgctggtt 634 9 
tttgtgccca ctaggaacat ggcggtggag acagcaaaga aattgaaagc taagggttac 6409 
aacicaggct accatratag tggagaggat ccatctaacc tgagggtggt aacgtcgcag 64 69 
tccccgtacg tggtggtggc aaccaacgcg atagaatcag gtgttactct cccggacttg €529 
gatgtggttg tcgatacagg gcttaagtgt gaaaagagaa tacggctgtc acctaagatg 6589 
cccttcatag tgacgggcct gaagagaatg gctgtcacga ttggggaaca agcccagaca 664 9 
agggggagag ttgggagagt aaaccctggg agatactaca ggagtcaaga aactcccgtt 6709 
ggttctaaag attaccatta tgatctactg caagcacaga ggtacggtat tgaagatggg 676S 
acaaacar^ca ccaaacccci: cagagagatg aaccatgacc ggagccttca tgaggaggac 6829 
agtctgatga ttacacaart ggaaatcctc aataatttgt tgatatcaga agaactaccg 6889 
atggcagtaa aaaatataat ggccaggact gaccacccag saccaattca gctggcgtac 694 9 
aacagctacg aaacacaagt gccagtgcta ttcccaaaaa taaacaatgc agaggtgact 7009 
garagrtacg atsactata^ cttcctcaac gcaagaaaat tgggggatga tgtaccccct 7069 
tacgcgtatg ccacagagca tgaggactta gcggtagagc tactgggcrr: agactggcca 7129 
gaccctggaa accaaggaac cgtagaggct ggcagagcar; taaaacaagt agttggtcta 7189 
tcaacagctg agaatgccct gttagtagcc ttattcggct atgtagcata tcaggcactt 724 9 
tcaaagaggc atataccagt agtcacagat atatattcaa ttgaagatca caggttggaa 7.-?09 
gacaccacac acctacagta cgccccaaat gctatcaaga cggaggggaa ggagacagaa 7369 
ccgaaggagc cagcccaggg gcatgtgcag agatgtgtgg aagctatgac caattatgca 742S 
agagagggta cccaat::car gaagtctcag gcactgaagg tgaaagaaac ccccacttac 7489 
aaagacacaa tgaacactgt cactgactat gtaaagaaac rcscggaggc gctggcagac 754 9 
actaaageag acatctnaac atatgccttg tgggggacgc acacagcctt atataagagc 7 609 
atcagtgcca ggcttgggag tgagactgcg ttcgctaccc tggtcgtgaa gtggctggca 7 669 
cccggggggg aatcaatagc agaccatgtc aaacaagcgg ccacagactt ggtcgtctac 7729 
tatatcatca acagacctca gttcccagga gocacagaga cacaacagga agcaaggaaa 1199 
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tttgtggcca gcctaccggt ctcagctcta gct2Cttaca catacaaaag ctggaattac 7849 
aataatctgt ccaacatagt tgaaccggct ttygccactc cgccct^atgc cgccacagct 7909 
ctcaaactat tcgcccccac tcgattgcag agcgttotca tattgagtac cgcaatctac 7S69 
r^?iq?lcrt^cc tatcaatcag gcgccgaaaa agcgatggtt tgctaggcac aggggttagi 8029 
gcggctatgg agatcatgtc acaaaatcca gtatccgtgc gcatagcagt catgctaggg 3089 
gtaijgggccg tggcagccca caatgcaatc gaggccagtg agcagaagag aacaccaccc 8149 
atcaaagttt ttgtaaagaa cttcttggac caaccaccca crgatgaatt agtcaaggag 8209 
agtcctgaca aaataataat ggct-tgttt caagcactgc agaca9tC';jg uaaccctctt 8269 
agactagtat accaccttta tggagttttc tataaggggt gggaggcaaa agagttggcc 8329 
caaagcncag ccggtaggaa ccttttcact ttgataatgt tcgaggctgt ggaactactg 8239 
ggagtag^ita gtg.iaggaaa gatccgccag ctatcaagta attacatact agagctcctg 9449 
tataagttcc gtgacagtat caaqtctagc gtgaggqaqa tggceatcag ctgcgcccet 8509 
gcccccttca gcugcgattg gacaccgacg gatgacagaa tagggctccc ccacigacciat 3569 
ttcctccaag tggagacgaa atgcc^ctgt ggttacaaga tgaaggcagt taagaattgt 8629 
gctggagagc tgagactctt ggaggaggaa ggctcattuc cctgcagaaa taaantcggg 8689 
cgagguccac ggaactacag ggtgacaaaa tactatgatg acaatctatc agaaataaag 87i$ 
ccagtgataa gaatggaagg gcatgtggaa ctctactaca agggagccac catcaaactg 8809 
cacttcaaca acagtaaaac aatactggca accgataaat gggagattga tcactccact 88(?9 

ctggtcsggg tgctcaagag gcacacaggg gctcgatatc atggggcata cctggqcqag 8929 

aeaccgaact acaaacatct gatagacagg qactgtgcaa ccatcaccas agata-aygtt 83S9 

igctttcr^ca aaatgaagag agggtgtgca tttacttatg acttatccct tcacaacctt 904 9 

a-^ccgactga ttgaettggt ac<icaagaat aacttggeag acaaacagat tcctgctgtt 9109 

ac-gcttacaa cctggctgqc ttacacgttt gtaaaLgaag atatagggac cataaaacca 9159 

gccticgggg agaaagtaac accggagatg caggaggaaa taaccr.ngcs gcci:occgca 9225 

gtggtggata caactgacgt gaccgtgact gtggtagggg aagcccctac tatgactaca 9289 

ggccagactc ccacagcgtt caccaqctca gqttcagacc cgcsacgccii acaagtttta 934 9 

aaacLogagg taagroaagg ccaacacccc gggactaatc cacagagggc aagcctgcac 9409 

gaagccatac aaggtgcag.i tgagacaccc tcggtgcT.ga tattagggtc tgataaagcc 9469 

acct-taata gagtcaaaac tgcaaagaai gtaaaggtat acagaggcag ggacccacr.a 9529 

gaagtgagag aratcutc^ig gacggcaaag aiicctggrca tacccccgtc tagggr.rgat 9589 
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aatgctctat tgaaatttgt tgactacaaa ggcacctttc taactagaga gaccccagag 9649 
gca^caagtt tgggtaggcc taaaaagaaa aacataacca aggcagaagc gcagtggttg 9709 
ctgtgcctcg aagaccaaat ggaagagcta cccgattggt tcgcagccgg ggaacccatt S769 
tttctagagg ccaacactaa acacgacagg taccatctgg tgggggatat agctastatc 9829 
aaggaaaaag ccaaacagtt gggagctaca gactccacaa agatacctaa ggaggttggt 988 S 
goaaaagtgt actctstgaa actgagtaat tgggtgatgc aagiragaaaa taaacsgggc S54S 
aacctgaccc ccttgtttga agagctcctg caacagtgtc cacccggagg ccagaacaaa 10009 
actgcacata tggtctctgc ttaccaacta grtcaaggga actggatgcc aaccagctgc 10069 
cacgctccta tggegaccat atctcccagg acgaccaaca cccatccata tgaagcatac 10129 
gtcaagttaa gggagttggt agaggaacac aagatgaaaa cattgtgtcc tggatcaagc 1018S 
ctgggtaagc acaacgaatg gataattggt aaaatcaaar, accagggaaa cctgaggacc 1024 S 
aaacacatgt tgaaccccgg caaggtggca gagcaactgt: gcagagaggg acacagacac 10309 
aatgtgtata acaagacaat aggctcagta etgacagcta ctggratcag gttggagaag 10369 
ttgcccgtgg ttagcgccca gacagacaca accaacttcc accaagcaat aaqggataag 10429 
atagacaagg aagagaacct acaaaccccg ggtttacaza agaaaccaar, ggaagttttc 10489 
aatgcattga aacgacccga gttagagtcc tcctacgatg ccgtggaatg ggaggaactg 10S4 3 
gagagaggaa taaacaggaa gggtgctgct ggtttctttg aacgcaaaaa tataggggaa 10609 
atattggatt cagagaaaaa ceasgtcgaa gagattattg acaatctgaa aaaaggcaga 10669 
aacatcaaat actatgaaac cgcgatccca aagaacgaga agagggacgt caatgatgac 1072S 
tggactgctg gtgacttcgt ggaagacaag aaacccagag tcatacaata ccctgaagca 10739 
aaaacaaggc cggccatcac caaggtgatg tataagtggg tgaagcagaa gccagtagi-.t 10849 
atacccgggt atgaagggaa gacacctcta ttccaaaztt ttgacaaagt: aaagaaggaa 10909 
tgggatcaat tccaaaatcc agtggcagtg agttttgaca ctaaggcgtg ggacacccag 10969 
gtaaccacaa aagatctgga gtcgataaag gacatacaaa agtactattt caagaagaaa 11029 
tggcataaat ttattgacac cctgaccatg cacatgtcag aagtacccgt aatcagtgcf. 11039 
gatgggcaag tatacataag gaaagggcaa agaggcagtg gacaacctga cacaagcgca 1114 5 
ggcaatagca cgccaaatgt gtcaacaatg atttacgcct tctgcgaggc cacgggagta 11209 
ccctacaaga gcttcgacag ggtggcaaaa attcatgtgt gtggggatga tggtttcctg 11269 
atcecagaaa gagctctcgg tgagaaattc gcgagtaagg gagtccagat cccatatgaa 11329 
gctgggaagc cccagaagat cactgaaggg gacaagatga aagtggccta ccaatttgat 11269 
gatattgagt tttgctccca tacaccaata caagtaaggt ggtcagataa cacttctagt 11443 
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tacatgccgg ggagaaatac aaccacaatc ctggctaaai cggccacaag gttagattcc 11509 
actggtgaga ggggtaccat agcatatgag aaagcagtag catccagctt cctgctgatg 11569 
Tiactcctgga acccactaet cagaaggatc tgcttactgg tgctatcaac tgaacugcaa 11625 
gtgaaaccag ggaagtcaac cacttactac tatgaagggg acccgatatc tgcctacaag 1168S 
gaagtcatcg gccacaatct ttttgatctt aagagaacaa gcttcgagaa gctggccaag 1171S 
ttaaatctca gcatgtcagt actcggagcc uggactagac acaccagtaa aagactacta 1180S 
caagactgcg tcaatgcggg tgttaaagag ggcaactcgc tagttaatgc agatagacta 11869 
gtaagtagca agactcgaaa taggtacata cccggagacg gccacaccct gcaagggaga 11929 
cattatgaag aactggtgtt ggcaagaaaa cagatcaaca actttcaagg gaccgacagg 11S3S 
r,acaatctag gcccaatagt caatatggtg ttaaggaggc tgagagtcat gatgatgacc 12043 
ctgataggga gaggggtatg agcgcggg-a acccgggatc tggacccgcc agtagaaccc 12109 
tgttgtagat aacactaatt tttttttatt tatttagata ttactattta tttatttatt 12169 
cairttattga atgagtaaga actggtacaa actacctcaa gttaccacac tacacncatt 12229 
tttaacagca ctttagctgg aaggaaastt cctgacgtcc acagttggac taaggtaart 12289 
•tcctaacggc cc ^2301 

<210> 8 
<211> 99 
<212> FRT 

<213> Swine fevsr virus 
<400> 8 

Ser Asp Asp Gly Ala Ser Sly Sex Lys Glu Lys Lys Pro Asp Arg He 
^5 10 15 

Asn Lys Gly Lys Leu Lys He Ala Pro Lys Glu His Glu Lvs Asp Ser 
^0 25 30 

Arg Thr Lys Pro Pro Asp Ala Thr He Val Vai Glu Gly Val Lys Tyr 
35 40 45 

Gin Val Lys Lys Lys Gly Lys Val Lys Gly Lys Ser Thr Gin Asp Gly 
50 55 60 

Leu Tyr His Asn Lys Asn Lys Pro Pro Glu Ser Arg Lys Lys Lpu r-hi 
'^^ 7S 80 

Lys Als Leu Leu Ala Trp Ala Val He Ala He Met Leu Tyr Gin Pro 
^5 SO 95 
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Yfil Glu Ala 



<210> 9 

<511> 227 

<212> PRT 

<213> Swine fever virus 

<400> 9 



Glu Asn lie Thr Gin Trp Asn Leu Ser Asp Asn Gly Thr Asn Gly He 

5 . 10 • ...15 



Gin His* Ala Mat Tyr Leu Arg Cly V.il Ser Arg Ser Lgu His Gly He 
20 25 30 



Trp Pro Glu Lys He Cys Lys Gly Val Pro Thr Tyr Leu Ala Thr Asp 
35 40 45 



Thr Glu Leu Lys Glu He Gin Gly Met Net Asp Ala Ser Glu Gly Thr 

5« 5i; 60 



Asn Tyr Thr Cys Cys Lys Leu Gin Arg His Glu Trp Asn Lys His Gly 
65 70 75 80 



Trp Cys Asn Trp Tyr Asn He A.'ip Pro Trp He Gin Leu MeL Asn Arg 
8£ 90 95 



Thr Gin Ala Asn Leu Ala Glu Gly Pro Pre Ala Lvg Glu Cy5j Ala Vii 
100 105 * 110 



Thr Cys Arg Tyr Asp Lys Asp Ala Asp He Asn Val Val Thr Gin Ala 
115 120 125 



Arg .'vsn Arg Pro Thr Thr Leu Thr Gly Cys Lvs Lys Glv Lys Asn Phe 
130 135 ■ 140 



Ser Phe Alo Gly Thr Val He Glu Gly Pro Cys Asn Pha Asn Vai Ser 

150 155 160 



Val Glu Asp He L^u Tyr Gly Asp His Glu Cys Gly Ser Leu Leu Gin 
IC- 170 175 



^sp Thr Ala Leu Tyr Lsu Val Asp Gly Met Thr Asn Thr He Glu Asn 
120 1S5 150 
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Ala Arg Gin Gly Ala Ala Arg Val Thr Ser Trp I.eu Gly Arg Gin Leu 
195 200 205 



Ser Thr Ala Gly Lys Arg Leu Giu Gly Arg Ser Lys Thr Trp Phe Gly 
ZIQ 215 220 



Ala Tyr Ala 
225 



<210> 10 

<211> 195 * : • • : 

<212> *PRT 

<213> Swine fever virus 

<400> 10 

Leu Ser Pro Tyr Cys Asn Val Thr Ser Lys lie Gly Tyr He Trp Tyr 
1 5 10 15 ' 



Thr Asn Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys lie He 
20 25 30 



Gly Pro Gly Lys Fhe Asp Thr Asn Ala Glu Asp Gly Lys lie Leu His 
35 40 ^5 



Glu Met Gly Gly His Leu Ser Glu Phe Leu Leu Leu Ser Leu Val Val 
50 55 60 



Leu Ser Asp Fhe Ala Pro Glu Thr Ala Ser Ala Leu Tyr Leu He Leu 
65 70 75 SO 



His Tyr Met lie Pro Gin Ser His Glu Glu Pro Glu Gly Cvs Asp Thr 
85 90 ' 95 



Asn Gin Leu Asn Leu Thr Val Giu Leu Arg Thr Glu Asp Val He Pre 
100 105 110 



.^er Ser Val Trp Asn Val Gly Lys Tyr Val Cys Val Arc Pro Asp Tro 
115 120 125 



Trp Pro Tyr Glu Thr Lys Val Ala Leu Leu Phe Glu Glu Ala Gly Gin 
13C 135 3.40 



Va) Val Lys Leu Ala Leu Arg Ala Leu Arg Asp Leu Thr Arg Val Trp 
145 150 155 160 



Asn Ser Ala S^jr Thr Thr Ala Phe Leu He Cys Leu lie LyA Val Leu 
165 170 lis 



Fax en is par : 0153281491 
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Arg Cly Cin lie Val Gin Gly Val Tie Trp T.eu T.eu r.eo V^l Thr G3y 
130 185 190 



Ais Gin Gly 
195 



<210> 11 
<2n> 373 
<212> .PRT , 

<213> 5»win«( fever virus 
<-lCO> 11 

Arq Leu Ala Cys Lys Glu Asp Tyr Arg Tyr Ala lie Ser Ser Thr Asn 
15 10 15 



Glu 11-? Gly Leu Leu Gly Ala Glu Gly Leu Thr Thr Thr Trp Lys Giu 
20 25 30 



Tyr Asn His Asp Leu Gin Leu Asn Asp Gly Thr Val Lys Ala lie Cys 
3S 40 4 5 



Vci: Aio Gly Ser Phe Lys Val He Ala Leu Asn Val Val Ser Arg Arg 
50 55 60 



Tyr Leu Ala Ser Lsu His Lys Glu Ala Ser Leu Thr Ser Val Thr Phe 
''-S 70 75 90 



Glu Let Leu Phe Asp Gly Thr Asn Pro Ser Thr Glu Glu Met Gly Asp 
Si; 30 95 



Asp Phe Gly Phe G3y Leu Cys Fro Phe Asp Thr Ser Pro Val Val Lys 
100 105 110 



Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe Tyr Leu Val 
115 120 125 



Cys Pre He Cly Trp Thr Gly Val He Glu Cys Thr Ala Val Ser Fro 
130 135 140 



Thr Thr Leu Arg Thr Glu Val V«l Lys Thr Ph=t Ary Arg Asp Lys ?ro 
^''^ 150 155 160 



Fhc Pro His Arg Met. Anp Cys Ala Thr Thr Thr v^l Glu Asn Gly Asp 
1^5 170 175 



Fax en is par : 9153281491 
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Leu Phe Tyr Cys Lys Leu Gly Gly Asn Trp Thr Cvs Val Lys Gly Glu 
180 185 " 190 



Pro Val Val Tyr Thr Gly Gly Leu Vel Lys Gin Cys Arc Trp Cys Glv 
195 200 205 



Ph€ Asp Phe Asn Glu Pro Asp Gly Leu Pro His Tvr Pro He Gly Lys 
210 215 220 



Cys lie Leu Val Asn Glu Thr Gly Tyr Arg He Vsl Asp Ser Thr Asp 
^25 : 230 235 240 



Cys Asn Arg Asp Gly Val Val He Ser Thr Asp Gly Ser His Glu Cys 
245 250 255 



Lgu He Gly Asn Thr Thr Val Lys Val His Ala Ser Asp Glu Arg L^u 
2€0 265 270 



Gly Pro Met Pro Cys Arg Pro Lys Glu He Val Ser Ser Ala Gly ^ro 
275 280 285 



Val Arg Lys Thr Ser Cys Thr Phe Asn Tyr kU Lys Thr Leu Lys Asn 
290 295 300 



Lys Tyr Tyr Glu Fro Arg Asp Ser Tyr Phe Gin Gin Tyr Met Leu Lys 

310 315 320 

Gly Glu Tyr Gin Tyr Trp Phe Asp Leu Asp Val Thr Asp Arg His <=fe^ 
325 330 335 



Asp Tyr Phe Ala Glu Phe Val Val Leu Val Val Val Ala Leu Leu Gly 
2<0 345 350 



GJy Arg Tyr Val Leu Trp Leu He Val Thr Tyr He Val Leu Thr Glu 
355 360 365 



Gin Leu Ala Ala Gly 
570 



<210> 12 

<211-> 70 

<212> ?RT 

<213> Swine fever virus 

<400> 12 

Leu Pro Leu Gly Gin Gly Glu Val Val Leu He Gly Asn Leu Hp Thr 
^ ^ 10 is' 



eni» par . oi:>j^ai4:^l 
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His Thr Asp He Giu Val VaI Vai Tyr Phe Leu Leu Leu Tyr Leu Val 
20 25 30 



Mei: Arc Asp Glu Pre Ila Lys Lys ?rp He Leu Leu Leu Phe His Ala 
35 40 45 

Met Thr Psn Asn Pro Val Lys Thr He Thr Val Ala Leu L^^u M*^r Val 
50 55 60 ' • 



Ser Gly Val Ala Lys Gly 
65 70 



<2I0> 13 

<211> 12333 

<212> DNA 

<213> Border disease virus 
<220> 

<221> CDS 

<222> (877) (1176) 

<223> core protein 

<220> 

<221> CDS 

<222> (1177) .. (1857) 

<223> E-rns prccein 

<220> 

<221> CDS 

<222> (leSS) . . (2442) 

<223> El protein 

<220> 

<22l> CDS 

<222> (2443) . . (3561) 

<223> E2 protein 

<220> 

<221> CDS 

<222> (3562) . . (3771) 

<223> p7 protein 

<100> 13 

Gtatacggga gtagcrcatg cccgcataca aaattggata ttccaaaacr cgarrgggcc 60 

agggagccct cctegcgacg cccgaaccgt gttaaccata cacgtagtag gactagcaga 120 

cgggaggact agccatcgtg ctgagatccc tgagcagtct aaatcctcac tacaggacag 180 

tcgtcagcag ttcaacgcag gcacggttct gccttgagat cctacgtgga cgagggcatg 240 

cccaagactt gctttaatct cggcgcgcgt cgccgaggcg aaaacoccta scggrgttgg 300 

ggttacagcc tgatacggtg ctgcacacgc ccacgaatag gccagtacaa aaatctctgc 360 



31 



tqzr^CAKgqc acatggagtt 


caacaagttt 


gaacttttac 


acaaaacaag 


taaacaaaaa 


420 


ccagtggggg tgactgaacc 


tatctacgac; 


tcagcgggta 


accccatata 


cggngaaaga 


480 


agcacaatac acccgcagtc 


taccctgaaa 


ctaccacatg 


agagaggagt 


ggcagaagtc 


540 


gtaacg*s<:ac tgagagatct 


ciccaaagaaa 


ggtgactgca 


gaagtgggaa 


ccaccgaggt 


<S00 


ccagtaagtg ccatatatat 


caaaccag^a 


ccagtcctci 


accaggatta 


caaggggcct 


660 


gtataccata g^gcaccact 


ggaaccL ttt 


gttgagacgc 


aattctgtga 


agtcacjsasg • 




aouataggga cagtgactgg 


tagtgacggc 


aggctttatc 


acttgtac£t 


ttgctccgat . 


780 


gggtgcatcc tattgaaaac 


agcaagtaag 


acaaggagtc 


cagtattaaa 


gtggricficgt 


840* 


ariCticccctg actgcccact 


gtgggtgaca 


agttgc cct 
Ser 
1 


gat gac aac 
Asp Asp Asn 


aac age 
5 


8S1 



gaa aag acg aat gag aaa aaa cca gat aga gtc agg egg gga ccc ;5tg 242 
CUu Lys Thr Asn Glu Lys • Lys Pre Asp Arg VaJ. Arg Arg Gly Ala Met 
10 15 20 

aag ate aca ccc aaa gag agr. gag aag gat agt aga tct aag cca cct 990 
Lys He Thr Pro Lys Glu Ser Glu Lys Asp Ser Arg Ser Lys Pro fro 
^5 30 55 

gac gca act ata gta gta ga« ggc ata aaa tac cag ata aao a^^g aaa 1038 
Asp Ala Thr He Val Val Clu Gly He Lys Tyr Gin VaJ T.vs Lys Lys 
4C 45 50 " 



gga aag gtq aag ggc aag aac aca caa gat ggc tta rac cac aac aag 
Gly Lys Val Lys Ciy Lys Asn Thr Gin Asp Gly Leu Tyr His Asn Lys 



60 ^5 7Q 



108c 



1134 



aac aag cca cct gag tct aga aag aa«i teg gag aaa ccc eta ctg get 
A:5n J.ys frc Pro Glu Ser Arg Lys LyS Leu Glu Lys Ala Lou Leu Ala 
7b 80 85 

tgg get ata ata gca ate tte atg tgg gaa ccc gta gca cca gag aai: 1182 
Trp Ala lie lie Ala He Fhe Met Trp Glu Pro Val Ala Pro r^lu Asn 
^0 95 100 

gtg aca caa egg aac eta agt gac aac ggg act acc gyc ate caa etc 17.30 
Val Thr Gin Trp Asn Leu Ser Asp Asrj Gly Thr Thr Gly He Gin Leo 
IC'5 110 115 

eta atg etc caa aca ggt gtt aac cga age ctg cae cgt att tog cct 073 
Leu Met Phe Gin Arg Gly Val Asn Arg Ser Leu His Glv He Trr; Frr 
120 125 150 " 

gaa aag ata tgt aca gga gtg ccc acg cac trg gc5 aca gat gra cao IVfj 
uiu Lys He Cys ?hr Gly Val ?ro Thr His Lau Ala Thr Asp Ala Clu 
135 140 145 150 

Ltg aaa gca att caa ggg otg atg gat get agt gaa aag act aac tar- 1374 
Leu Lys Gly He Gin Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr 

160 165 



tax ems par : tllb;j^lll4^1 
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aca tgc tgc aga ctt c&g aga cac gaa tgg aac aag tac ggg tgg tgc 1422 
Thr Cys Cys Arg Leu Gin Arg His Glu Trp Asn Lys Tyr Glv Trp Cvs 
l-'O 175 130 

aac tgg tac aac ata aac oca tgg ata tgg ttg atg aac aag aca caa 1470 
Asn Trp Tyr Asn He Asn Pro Trp lis Trp Leu Met Asn Lys Thr Gin 
185 190 

gcc aat ctq acg gaa gga cct cca gaa aaa gaa tg- get gcg acc tot 15^8 
Ala Asn Leu Thr Glu Gly Pro Pro Glu Lvs Glu Cys Ala Val Thr Cvs 
-200 205 -210 



agg ttc gat aag gaa gca gat ata aat ata gtg aca cag get agg gac 
Arg ?he Asp Lys Glu Ala Asp He Asn He Val Thr Gin Ala ftro it-o 

220 225- .... 230 

agg cca aca acc tta aca ggg tgt aag aaa gga aaa aea ttt tea trt 
Arg Pro Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Lys Phe Ser the 
235 240 2«5 

qcr. ggc atg ate atC gag ggc cct tgc aac ttc aat gca tea gtg gaa 
Ala Gly Met He He Glu Gly Pre Cys Asn Phe Asn Val Sor Val Slu 
250 255 260 

gat ata tta ttc gaa gac aat gag tgt agt age tea ttc cag gac aca 
Asp He Leu Phe Gly Asp Asn Glu Cys Ser Ser Leu Phe Gin Asp Thr 
26- 270 275 

get etc tac gtg gta gat gga gta acc aac acc oca gaa aat get aqq 1753 
Ala Leu Tyr Val Val Asp Gly Val Thr Asn Thr Val Giu Asn Ala Ar| 
280 285 290 



\ 



gtg eta tea gic tec gca cct gaa aca gcc agt act etc tac ctg gra 

Val Leu Ser Asp Phe Ala Pro C-lu Thr Ala Ser Thr Leu Tvr L-u Val 

395 400 ■ 405 

eta cat ttt gcc tta cct cao acc cac gaa gtt cct agr. gr.a tgt gac 



1566 



1614 



3 662 



1710 



r?^ t^^ f" ^ ^59 aag caa ttg ggt ata 1806 

■^.^n Gly Ala Ala Lys Leu Thr Ser Trp Leu Gly Lys Gin Leu Glv He 

300 305 ' 310 

atg ggg aaa aaa tta gaa esc aag agt aaa acg tgg ttc gca occ aat 1S54 
Met Gly Lys Lys Leu Glu His Lys Ser Lys Thr Trp Phe civ Aia Asn 
3-5 320 ■ 325 

gca caa tea cct tac tgt aat gta aca aga aaa ata ogg tac gtc tgg 1902 
Ala Gin Ser Pro Tyr Cys Asn Val Thr Arg Lvs He Gly Tyr Val Trp 
330 335 340 

tac aca aac aat tgc acc cct get tgc etc cca aag aat aca aaa ata 
Tyr ihr Asn Asn Cys Thr Fro Aia Cys Leu Pro Lys Asn Thr Lys Il> 
345 350 355 

ata ggt ccg ggg aaa ttt gac acc aat gcg gag gat gga aao ate ttg 
'ly Pro Gly Lys Phe Asp Thr Asn Aia Glu Asp Glv Lvs He Leu 
3^0 365 3-70 

cat gag atg agg ggt cat ata ccg gaa ttc att c;a eta cct ttg gta 
Ilis Glu Met Arg Giy His He Ser Glu Ph^ He Leu Leu Ser L-u Val 

380 335 



1950 



1S9J 



2046 



2094 



2142 



cnmnt'T lauoix 



63^63^04 16:58 



P3: 63^33 



Leu His Fhe Ala leu Fro Gin Thr His Glu Val Pro Ser Val Cys Asp 
^■'•'^ 415 420 

?hr 1-n 't^ f'"''' f f '''^^ ^'^^ '^^^ 5^'- 5^"^ aca 21S0 

Thr A»n .,ln Lsu Asn Lou Thr Val Ser Leu Arg V^l Asp Asd Vai Ue 

<25 430 435 ' 

cca cct tea gta tgg aac ctg gga aaa tat gtc tat gtt aga cca gac 
Pro ^er Ser. Vai irp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp 
^''^ 445 

tog tgg ccc tet gaa aca acc atg gta ttg-ctg ttt oaa cag gca oga 
Trp irp Pro Tyr Glu Thr Thr Met Val Leu Leu ?he Glu Glu Ala G-y 

460 • - US- 470 

Gin val Val Lys Le.i Val L--,u Arg Ala lie Arg Asp Leu Thr Arg Val 

480 485 

r.go aac agt gca tea aca aca gcc ttt ctt ata tgc eta ott aag grg 
Trp Asn Ser Ala Ser Thr Thr Ala Phe Leu lie Cvs Leu Val Lys Va 
^50 495 ' 500 " 

tea aga qgc cag gta gta cag gga eta gtg tgg eta eta ctg gta act 
Leu Arg .,ly Gin Val Vai Gin Gly Leu Val Trp Leu Leu Leu Val Thr 
505 510 515 



ru. rf^ I'f^ '^"-^ ^'^^ 5" 9ac tac agg tat get tta 

■ i\t -"^^ "^ys Glu Asp Tyr Arg Tyr Ala Leu 

525 530 



ccc ctt gtt aaq gga aaa tac aac sec act ctg etc aa.- eo» aot aca 5c,. 
Pro val val Lys Gly Ly. Tyr Asn Thr Thr Leu Leu aIh p^l '''' 

^2-'' 640 • 645 

m r^t fl^ T?" ^^"^ "^^^ '■-S^ 9tc gao tgr. ac. 28S2 

rhe Gin Leu He Cys Pro Tyr Gly Trp Vai Gly Arg Val ^iu Cys' Thr 



223G 



2286 



2334 



2382 



2430 



24?fi 



L^'" "^cc ctg ggt gca gag age ttg aca acg 2^2C 

Aia Arg Thr Lys Glo He Gly Ala L«... Gly Ala Glu Ser Leu Thr Th? 

540 545 550 

T>!r ill ril 11" "^^^ 5ac gat gga act gtg 2574 

Thr Trp Thr A3p Tyr Arg Gly Asn Leu Glu Leu A«p Asp Gly Thr Val 
55b 560 565 

agg gcc aca tgt teg agi get etc ttt acg ttt aga qga cat tge atg 2622 
Arg Ala Thr Cys Ser Arc C)y Phe Phe Arg Phe Arg Giy His Cvs 

575 580 ' 

ill IV- l^^ ^"^9 agg get eta ccc aca 2670 

He Gly Pro Arg Tyr Leo Ala Ser Leu His Leu Arg Ala Leu Pre Thr 

590 505 

^■-r ?'r rll ^f' '"'^ ^^'J ^" 

" Irn * ^-^^ "^^y Ser Ala Met Thr Glu Glu 

605 

nu tit f ' f ^ V" ^'3'-' ^''-t tet aga 

u Met Gly Asp Asp Fhe Glu Phe Gly Leu Cy.-i Pre Cvs Asp Ser ^ro 

"0 625 ■ 6-0 



2718 



2766 



^.noiiici i.nvuiA tU/^CM^tiq Ib'.bU Pg : 64/93 
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^50 655 660 

act gta age asg age acc etc gca aca gag gtg gta aag ata tac aaa 2910 
Thr Jal Ser Lys Ser Thr Leu Ala Thr Glu Val Val Lys lie Tyr Lys 

670 675 

aag aca aaa cca tct cca cag ccg gtt ggt tgc oac cac acc acc grc 2358 
Lys Thr Lys Pro Phe Pro Gin Arg Val Gly Cys Asp His Thr Thr Val 
€30 635 6S0 

tac aaa caa gac ctg tac cat tgc cag atg gga ggt aac tgg acg tgc 3006 
Tyr Lys Gin Asp Leu Tyr Kis Cys Gin Met Gly Giv Asn Trp Thr Cvs 
655. . • 700 705 710 

m!! '^^^ 9"=^ 5gg ggt cca gta aag aac tgt 305* 

. riet Arg Gly Glu Val. Val Lys Tyr Val Gly Gly )>ro Val Lys Lys Cys 
■^15 720 725 

gag cgs tgc ggc tac gtg ttt aag aag aga gag get etc cca cac tat 3102 
Glu Trp cys Gly Tyr Val Phe Lys Lys Arg Glu Glv Leu P-o ris Tyr 
'30 735 ■ 740 " 

cca 5tt ggt agg tgt atg eta aga aac gag act ggt tac aga age atg 5150 
Pro lie Gly Arg Cys Met Leu Arg Asn Glu Thr Gly Tyr Arg Ser Val 

745 Tdrt -ii-f 



755 



gat g„c aca cca tgc gat aga ggt gga gtc gtg ate age aaa acc ggt 
Asp Asp Thr Pro Cys Asp Arg Gly Gly Val Val li^ Ser Lys Thr Glv 
^^'^ 765 770 " 

gag ctg gaa tgc tta ata ggt aag act aca gtg aaa gca ttt age teg 
Glu Leu Glu Cys Leu He Gly Lys Thr Thr Val Lys Val Phe Ser S-r 

780 765 790 

gat aaa aaa ttg gga cet atg cca tgc aga cca aaa gaa gtc ata tec 
A*p Lvs Lys Leu Gly Pro Met Pro Cys Arg Pro Lys Glu Va" ser 
'55 eoo ao5 

agt gaa gga ccg gtc age aag ata get tgc aca ttc aac tac tea aaa 
-er G^u Gly Pro Val Ser Lys He Ala Cys Thr Phe Asr. Tyr S^- Lvs 

815 820 ■ 

rtt rl'^ t^" f^^ gac agt tat ttc cag caa 

Thr Leu Glu Asn Lys Tyr Tyr Glu Pro Arg Asp Ser Tvr Ph^ Gin Gin 
325 830 S35 

tac atg etc aag gga caa tac caa tac tag ttc gat ctt gaa aca aca 
Tyr Het Leu Lys Gly Gin Tyr Gin Tyr Trp Phe Asp :,eu III III tH 
8«0 845 850 

m u*^ ^" '^'^ "-^ ttc ate acg ttg gca gtg gta 

Asp His Hxs Ser Asp Tyr Phe Ala Glu Phe He Met Leu Ala Sal ?al 

S60 865 970 

gcc ctg eta gqg ggg agg tat gtc tta tgg tta ate ctt etc tac atg 
M.a Leu Leu Gly Gly Arg lyr Val Leu Trp Leu Met Val Val Ty- Met 
875 380 

fl^ 9" "3 «g ggc caa gga gao 

He Leu Ala Asp Gin Met Thr 3«r Ala He Asn Leu Gly Gin liy HI 

895 900 



3198 



3246 



32S4 



3342 



33SC 



343S 



3496 



3534 



3562 



35 

gtg gtt ctg ata gga aat tta ata aca cat gag gac cat gag gtg gta 3630 
Val Val Leu He Giy Asn Leu He Thr Kis Giu Asp His Glu Val Val 
905 910 ' 915 

gta tat ttc etc ctg tta tac tta ata gtg aag gat cag cca gta aag 361H 
Val Tyr Phe Leu Leu Lftu Tyr Leu lie Lys Asp Glu Pre Val Lys 
920 925 930 

aag tgg ata ttg ttc etc ttt cat get atg acc aac aac cct gta aag 3726 
Lys Trp lie Leu Phe Leu Phe His Ala Met Thr Asn Asn Pro Val Lys 
335 940 945 SSO 

' aca: ata tea gtt gga ctg eta atg tta agt* ggg eta gtg aag ggg 3771 
Thr lie Ser Vai Giy Leu Leu Met Leu Ser Giy Leu Vai Lys Giy 
955 960 965 

gaaggggcag gaatgaccta ctcggagggc ctcgacctgc agtttacctt gctggt;aatg 3831 

ataactgcat cactattagt cgcaagaagg gacgttacca catacccttt gataataaca 3891 

gtgatagcat taaagaccac ctgggtgaat agtggcccgg ggattgatgc agcaatagca 3951 

acaatcacca ctgggctatt gatgtggacii tttataagtg actactacaa atacaaacag 4011 

tggacgcagt tcctgattag tatagtgtct ggtatattcc tcataaggac gctaaaatgg 4071 

ataggcggtt tagagttgca cgcacctgaa tcgccatcct acaggcccct attcttcatc 4131 

ttgacatacc naatttctgc tgcaatagta accagatgga atttagacat agctggcgtg 4191 

cttctgcaat gtgtccccac tatactaatg gtcttaactt tgtgggcaga tctcttaacg 4251 

ctaattctga tactacctac ttatgaacta gccaaactat attacctcaa gggggtgaag 4311 

aatgcaatgg aaaggaaccg gctagggagg ataacttaca aaagagtgtc agatgtttat 4371 

gagatagatg aatcccagga agccgtatat ctgttcccct c'aaacagaa ggaagggacg 44 31 

atcacagggg gtttgctacc actaataaag gccatactga tcagctgcat tagtagcaag 44 91 

tggcagtgct tctacctcct acatctggtg gtggaggtac catactacct ccataagaaa 4551 

ataattgaag aagtagcccg gggaaccaat ctaatttcca gactggttgc agccctgntg 4611 

gaggtaaact ggagatttga caatgaagag accaaggggt taaaaaaatt ctatctgata 4671 

tcaggccaag ttaagaatct aataataaaa cataaggtga ggaatgaagt ggtagcccac 4731 

tggttcaatg aggaagaggt ctatgggatg cccaagctag tgagtgtagt gaaagcagca 4791 

^cacttaacc ggagcaggca Ltgtatactt tocacagtct gtgaaagcag agactgcaaa 4351 

ggagagacct gccccaagtg tgggagattt gcgccttcac tgtcatgtgg gatgacattg 4 311 

tcagact-tg aacagaggca ccataacaay atatttataa gagsagacca atcagacggg 4573 

ccttttagag aagagtacaa aggar^cctc caatacaaag ccagaggcca gcttttcttg £031 

aggaacctcc cgatattagc tcieaar.agta a^actattgt tggtgggcaa tttgcgatct 50S1 
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• 


1 
1 

t 

1 
i 


gaggtagggg acttggaaca 


tctcggatgg atcctgagag gtccggcggt 


gtgcaagaag 


1 
1 

5151 ! 


Ataatagacc atgagaggtg 


ccAtgtatca 


ataatggaca 


aattaacagc 


tttctutggg 


5211 I 

I 


stcacgccaa 


gagggacgac 


accaagggcg 


ccgattagat 


ttccgacatc 


tctgctaaga 


D27i j 


atcaggagag 


gcctcgagac 


tggatgggcg 


tacacacacc 


aaggaggaat 


aagttcigtg 


5^31 j 


gacC'^tgtga 


ctgccggaaa 


ggacttacta 


gtatgtgact 


ccaugggtag 


aacaagagtc 


P O Q 1 


gtatgccaaa gtaataatag 


gatgacagat 


gagactgaat 


atggagtgaa 


aacggactca 


1 

:j 4 ^ 1 J 


qctugcccag 


agggtgctag 


gtgctacgtg 


ttcaaccccg aggcagtgaa 


catatcgggg 


5511 1 


accaaaggag 


ccatggtaca 


tc'iacagaaa 


acaggtggtg 


aatttacttg 


cgtgaccgca 


5571 1 


tcaggcactc 


cagctttctt 


tgacctgaaa 


aatccgaagg 


gctggtcagg 


gcCcccaata 




tttgaagcat 


ctagtgggag 


agtcgtcgg- 


agagttaaaq tagggaagaa 


tgaggagtca 


i 

5691 I 


aagcctacaa 


aactgatgag 


tggaatacag 


acggcatcca 


agagtacaac 


tgacttaact 


5751 j 


gacatggtga 


aaaagataac 


aacaatgaal 


agaggggagt 


tLaagcagat 


cacactggcc 


5811 j 


acgggtgcag 


gaaacactac 


agaattacct 


agggcgctga 


taqaagaaat 


aggccqgcac 


5S"7i 

5 


aaaagagtct 


tggtcttgat 


accactcagg gcagcagcag agtcagtata 


tcaatacatc 


5331 1 


aggcagaaac 


accctagcat 


agctttcaat 


ctaaggatcg 


gggaaatgaa 


agagggggai: 


5991 1 


atggccacag 


goataacata 


tgcctcatat 


ggc-attitt gtcagatgcc 


tcaacccaaa 


6051 1 

1 


ctcaoagctg 


ccar.ggttga 


at acagttac 


artttcctrig 


atgaatacca 


ctqtgcaacg 


6111 1 


cctgaacaat 


tggccataat 


aggaciaaat t 


cacaggcctt 


cagaacagtc 


gcgagtcgtg 


6171 1 


gcaatgacgg caacgcccgc 


tgggacggijg 


accactacag 


ggcagaagca 


cccgaragag 


C231 i 


gaattcatag 


ctccagaagt 


gatgaagggt 


gaagatcttg gctctgagc* 


cctggagatt 


6291 { 


gcaggcctga 


aaatftCccac 


tgaggaaatg 


aaaggtaaca 


tgccggtatt 


cgtgcccacc 


6351 1 


aggaatatgg 


cagtggaccc 


agcaaag<^aa 


ctgaaagcca 


aagggtotaa 


ttctcgi.tcic 


6111 1 

1 


tacr.acagcg 


gagaggaccc 


ggztaacttg 


agagtagtta 


catcacagtc 


Cfccctargta 


6-171 i 


ctagtggcaa 


ccaatgcaat 


agagtctgga 


ctcacattgc 


cagaccti-^ga 


tgtagttg"'!! 


6531 ! 


gacaccgggc 


tgeaacgtga 


gaaaacgaca 


cgacr.gtctL 


ctaaaatgcc 


cctcatagtc 


6591 j 


accgggtLga 


aaagqatgoc 


agtgactatt 


ggggaacagg 


cacacaqaag 


gggccgggta 


6651 i 


ggcagggnoa 


agccr:gggag 


atactacagg 


agccaagaga 


cagcaqttgg 


ctccaaaqac 


6711 


taccactatg 


atctct'aca 


aycacagaqa 


tatgqtatag 


aggacggqan 


aaacaLaaca 


6"'7i 


aaacccttca 


gagagatgod 


ttatgrjttgg 


agtctatacg 


aacaacatag 


cc -gacgatc 


6831 


acgcaactag 


^aatcccaaa 


taacctattc 


atatccg^ag 


aactiaccagt 


tgcigtgaag 


6881 


uica 1. * ntgq 


ccagaacaga 


ccaccctgaa 


ccaattcaac 


tggcaTTcicaa 


cagctatgau 


6551 
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grccaagtac 


cagtgctgtt 


ccctaagatc 


aggaatggag aagtaacaga 


cagctatgac 


7011 


agctattcgt 


tcttgaatgc 


caggaaactg 


ggcgacgatg tgccagcata 


cgtctacgcc 


7071 


asgcaagatg 


aagacttggc 


agcggagcta 


cttggtctgg actggcccga 


cccgggaaac 


7131 


caaggtacag ttgaaacngg aagagcatta aaacaagtaa cgggactttc 


cgctgctgag 


7131 


aacgcctr.cc 


tggtggcttt gttcggatat 


gtggggtacc aagccttatc aaaaagacat 


.7251 


gtgcctatgg 


tcacggatat 


atactcaata 


gaagaccata ggctggaaga 


cacgacccat 


7311 


ctgcagtttg cacccaaccc 


aattagaacg gatggtaaag aaactgagct 


aaaagaactg 


7371 


acacaaggag 


acacccagag 


gtgtgcagag 


gcaatggttg ggtacgcaca 


gcaaggggtg 


7431 


caattcatca 


aaacccaagc 


cctgaaggtg 


caagagaatc atgtattcaa 


agactcagca 


74 91 


gacaccatag 


tggaatacgc 


agacaagttc 


atgaaaccaa ttgcagaaag 


taaagatgac 


7551 


atcctgaggt 


atggcctgtg gggggctcac 


acagctctct: ataaaagcat 


aggggctagg 


7611 

' X X 


ctaggttatg aaacagcctt tgcaacacT:g 


gtgattaaat ggcttgcttt 


tgggggtgag 


7671 


tctataaacg 


accacgtgaa 


acaggctgca 


accgacctag ttgtatatta 


cataatcaac 


7731 


agaccccaat 


tcccqggaga 


cactgagaca 


caacaggagg gccggaaatt 


cgtggctagc 


7791 


tnactagtct 


cagccttggc 


tacatacacc 


tacaaaagct ggaactatag 


caatttatca 


7351 


aaagtggtag agcctgcact 


tgcttgtctg 


ccctaccctt cccaggcact 


caaaccgttt 


7911 


gctccaacgc 


gcctggagag 


tgtactcatc 


ctcagcacag ccatttacaa 


gacttacctg 


7571 


gcaatcaggc 


gtggtaggac 


tgatggtcta 


ctgggtacgg gagttagcgc 


tgccatggag 


8031 


atcacgtccc 


aaaaccctgt 


atctgttggc 


atagccgtga tgctgggtgt 


aggggccgta 


3091 


'-^cgccgcata 


atgccataga 


gtcaagtgag 


cagaagagas cacttrtgat 


gaaggtatrc 


S151 


gtgaagaact 


tcttagatca 


agcagcaact 


catgaactgg tcaaagagag 


cccagagaag 


3211 


atcaraacgg 


ctttgcccca 


ggccgugcaa 


acagtgggca accctcttag gttgatatac 


8271 


cacttatacg 


gggtattcta 


• 

raaaggctgg gaagctaaag aagtagcaga 


gaaaacagct 


3331 


gggcggaact 


tgttcacctt 


aatcatgttt 


gaagccgtcg agttgcttgg cgtggacagc 


8391 


gacggaaaga 


tgaggaggct 


gtcggctaat 


tacctgatag agctcctgca 


gaaactccat 




gacgcctt :ra 


ggataagcat 


caaaaagttc 


gccttaggat gggcacccgg 


cccattcagc 


S51}. 


tgLaactgga 


ccccagccga 


raataggatc 


acgcwccccc acgagaacca 


ccttagagtc 


3571 


giicaccaggt 


gcagatgtgg 


gtaccggacg 


aaggcagtaa aaaacr.gtgc 


aggtgagcta 


8631 


atactggagg 


aggaagaggg 


ctcattcttc 


tgcagaaaca aatttgggag 


gggagcaccc 


S691 


aactacaaag 


tcacaaaatt 


ttatgatggc aaccttgaag agatcagggc ccgtctaaag 


8751 
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ccggagggcc aggttgaoat gt«ttacaaa ggagccacca ttaagactga ttacaccaac Boll 

sataaactta tcctagccac tgataaatgg gaagctgagc actcatacat caccagactc 8871 

acgaaaagat ac-^caggggc tggg-acaaa ggtgccttcc taggggatga . acccaaccac £931 

aaaagcctca tcgagaggac ctgcgcaacc gtgtgcaagg ataagatata cttttcaaag 3991 

atgaagaaag gctgtgcctt caftgtatgat ctatctct«a gcaacttggt aacattggtc 9051 

gacttggttc acacjgaacaa g^-^tcgaagag aaagatatcc f;ggaac<?aac tgtaacaacg 9111 

tggctggcgt atacattcgt caatgaagac gtgggtacca tcaagccagt cctgcggvgag 9171 

aacgccatac cgg'aagagag tgatgagata aatttgcaac caacagtaac njgtgaatatg 3231 

::CCa5gtgtc aggtaacagt ggtaggcgag gccaaaeata tgaccaccgg ggtggttcca 9291 

ctcacagtga ccaa^gaggc acgtaatggt caagaccggi cacttctaaa cattggaatg 5351 

griagaagugg aatacccggg ccctgcugta agcactgtc^ ctgtgggtga agccgttcaa S-lll 

agtaaagatg tgcgccca'a tgtati:ggT:g ataggctcca atcaggc^jac atcaaacagg 5471 

gcaaaqacag ctaacaacgt taagttgtat aaaggaggag atgctgtcga agtcagagac 9551 

ctaattaaga aaggggagat qctggccgta gcttiggccg atgtagaaca qgactzacta 9591 

gaatatgcag attacaaagg cactttccta acaacacaga ccctggaagc acttagtctg 5651 

ggcaagccaa aagccaaaaa tataaccaaa gctgatgctc acaggctact caacccagaa 9711 

aaagagcaga ttggattacc r.gactggtnc acagctacgg aacctatatt cctggaagct. 9771 

atgataaaac aagaaaaaca ccacataaca ggggatgtag caaccgtgaa agacaaagcc 9831 

aaacaattag gggccaccga ttccacgaga atagttaagg aggtaggtcc cagggtgtac 9S91 

accatgaagc traatagctg ygccttgcaa gctgaaagag qggatgcaaa cctcSrDaccc 9951 

ttatircgaag aactrtctgct acagtgccca cccgggagaa cagtcaaagg cggaaccatg 1001.1 

gtgircggcat accagcttgc acaggggaac tggacgccaa ctagctgtaa agtacacatg 10071 

cggactataa caqcaaaaag agtaaaaata cacccatstg aagcat'^tat aaaattgaac 10131 

gagcT:tatag aayagtacaa cacgaaaacg gtgactggag atacaggtct aaagagacar 101^1 

aatgaatcga tcttaaagag aatcaaacac cacgggaacc tgagqa:;tati gaaaatactg 10251 

aacccuggta aagragcaga acaactcagc agagaaggtc acaaacacaa tgLgtacaac 10311 

aagataatag gttcaactat cqcatcagr.g cgaatcaacc tcgaga^igct accactagtg 10371 

agggctcaaa cggacacaac ctttttccat caagccatta gggataaaat agacaaagaa 10431 

gagaacccgr agacaccaga cctgcacr^.^g gaattgaaag oacttttcaa tgccctaaaa 10491 

aiaccaasac tcgctcccac ttatcatgca gttgaatcyg aggaactgqa gacaggtatc i05bl 

.33cagqaaug gagcacctcg tttttttgaa aggaaaaaca ttggtgaaat actggat^a^^a 10611 
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gagaaaaacc aggtagagga catcattaca gatttaaaat ctggaagacc taccaagtat 10671 
tacgaaactg Caatccccaa aaatgagaag agagatgtca angatgattg ggagagcggc 10731 
gattttgtag atgaaaagaa accgagagtg atacagtacc cagaggccaa agtcaggcta 10791 
gctataacga aggtcai:gta caagcgggtc aaacaaaaac cagtggtcat tcccgggtat 103S1 
gaaggtaaga caccattgtt tgagatattf gataaggcaa aaaaagaatg gggtagcttc 10911 
gatactccag ttgcagtgag ctttgacact aaggcttggg acacacaagc taccagcaaa 10571 
agcctagagc tgatcaggga cacacagaaa tactattGca agaaggagcg gcataaattc 11031 
attgagacta taactgagca catgctagaa gtgccgctag tcacagctga tggggaggtg 11091 
tacatcagcg agggccaaag aggtagtggt caaccggaca ctagtgctgg caatagtacg 11151 
ttaaatgtct taaccatggt ttatgctttc tgccgagcca caggcgtgcc ctacaaaagt 11211 
ctcaaaaggg ttgocaagat acatgcctgt ggagatgatg gctttttgat aacggagaaa 11271 
agcctaggag agaaatr.tcc cagraagggt atacaaatcc tacatgaagc aggaaaaccc 11331 
cagaaaatta cagaggggga ccgcatgaaa gtagcttata agtttgagga catagaattt 113S1 
cgcrctcaca cccctgcgcc tgtgagycgg tcagacaaca ccactagcta tatgccaggt 11451 
aggaacaccg cgaccatcct ggctaacatg gccacaaggc tagattcaag tggagaaagg 11511 
gggacaacag catatgagaa ggcagcggct tttagttttc tcctgatgta ctcatggaac 11571 
cctctggtta gaacgattiig cctacttacg ctatcgagcg agt-gggcac caaacctagt 11631 
aaaoggacca cctattacta cgaaggcgat ccaatatctg cctataggga ggtgattggc 11691 
cacaocttac tagscctgaa gagcacaggc ttcgagaaac tggcactatt aaacctgagt 11751 
atctctactc taggtatatg gacaaaacac atcagtaaaa ggttgctaca agaotgcgtt 11311 
gatgtaggca gcaaggatgg caattggctg gtaaacgcag ataggccgga gagcagaaaa 11S71 
acaggaaagg tctacttgca aagtggaggc cataccgtaa gagggacgca ctatgaagac 11931 
ctgatattgc ctaggatggt gaaaccaaca tttcaaggag tagacagata caaattggga 11991 
cccatagtca acgtaatacr cagaaggctg agggttatga tgatggccct ggttggtaga 12051 
gggatgtgaa ccatagccga gcatttcang acaacacgcc aaggcccacz aaattgtata 12111 
tataactgtg taaatattta cctatttact; tactgttatt tatttaatag agacagtgat 12171 
atttatttaa tagcttatct atttattcat ttgatgggat gtagatggca actaa-tacc 12231 
tcataggacc acactacact catttttaaa actacagcac cttagcr.gga aggcaaaagc 12291 
crgaagtcca gagttggatt aaggaaaaac cctaacagcc cc 12333 

<2iC> 1^ 
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<211> 100 

<212> PRT 

<215> Border disease ^-irus 

C400> 14 



Ser Asp Acp Asn Lvs Ser Glu Lys Thr Asn Glu Lys Lys Pro Asp Arg 
1 10 15 



Val Arg Arq Gly Ala Met Lys He Thr Pro Lys Glu Ser Glu Lys Asp 
20 25 30 



5er Arg Ser Lys Pro Pro Asp Ala Thr He Val Val Glu G3y He Lys 
35 40 45 



Tyr Gin Vai Lys Lys Lys Gly l^ys Val Lys Gly Lys Asn Thr Gin Asp 
50 '55 ' 60 



Gly T.fii: Tyr His Asn Lys Asn Lys Pro Pro Glu Ser Arg Lys Lys Leu 
65 70 75 80 



Giu Lys Ala Leu Leu Ala Trp Ala lie He Ala He Phe tiet Trp Glu 
85 50 95 



Pro Val Aia Pro 
100 



<210> 15 
<21l> 221 
<212> PP.T 

<213> Border diseaf;^^ virus 
<400> 15 

Glu A.*;n Val Thr Gin Trp Asn Leu Ser Asp Asn Gly Thr Thr Gly He 
15 10 15 



Gin ^eu Leu ^3et Phe Gin Arg Gly Val A.3n Arg Ser Lou Kis Gly Tie 

20 • 25 ::0 



Trp I'ro Glu Lys He Cys Thr Gly Val Pre Thr His Leu Ala Thr Asp 
25 10 45 



Tiia Glu Leu Lys Gly He Gin Gly Met Met Asp Ala Ser Giu Lys Thr 
50 ' 55 60 



Asn Tyr Thr Cys Cys Arg Leu Gin Arg His Giu Trp Asn Lys Tyr Gly 
65 70 75 " 80* 
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Trp Cys Asn Trp Tyr Asn lie Asn Pro Trp He Trp Leu Mec Asn Lvs 
85 90 ' 95 ' 



Thr Gin Ala Asn Leu Thr Glu Gly Pro Pro Glu Lys Glu Cys Ala Val 
100 105 110 



Thr Cys Arg Phe Asp Lys Glu Ala Asp lie Asn lie Val Thr Gin Ala 
115 120 125 



Ary Asp Arg Fro Thr Thr Leu Thr Gly Cys Lys Lys Glv Lvj; Lvs Phe 
* 130 135 140 



Ser Phe Ala Gly Met He He Glu Gly Pro Cys Asn Phc Asn Val Ser 
145 1'jO ' 155 160 



Val Glu Asp He Leu Phe Gly Asp Asn Glu Cys Ser Ser Leu Phe Gin 
165 170 ' 3 75 



Asp Thr Ala Leu Tyr Val Va] Anp Gly Val Thr Asn Thr Val Glu Asn 
ISO 185 190 



Ala Arg Gin Gly Ala Ala Lys Leu Thr Ser Trp Leu Gly Lys Cln Leu 
llr5 ' 200 205 



Gly lie Met Gly Lys T.ys Leu Glu His Lys Ser Lys Thr Trp Ph^ Gly 
210 215 2;^0 



Ala Asn Ala 
225 



<210> 16 

<:211> 135 

<212> PRT 

<213> Border disease virus 

<400> 16 

Gin Sec Pro Tyr Cys Asn Val Thr Arg Lys He Glv Tyr Val Trp Tyr 
1 5 10 * IL, 



Thr Asn Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr LyS He He 
20 25 30 



Gly 1-ro Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lvs He Leu His 
35 40 45 



Glu Met Arg Gly Kis He Scr Glu Phe He Leu Leu Scr Leu Val Val 
50 55 50 
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Leu Ser Asp Ph* Ala Pro Giu Thr Ala Ser Thr Leu Tyr Leu Val Leu 
65 70 75 SO 



Kis Phe Ala Leu Pro Gin Thr His Glu Val Pro Ser Val Cys Asp Thr 
85 SO 95 



Asn Gin Leu Asn Leu Thr Val Ser Leu Afg Val Asp Asp Val lie Pro 
:00 105 110 



Ser Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Val- Arc Pro Asp Trp 
115 120 125 



Trp Pro Tyr Glu Thr Thr Met Val Leu Leu Fhe Glu Glu Ala Glv Gin 
130 135 140 



Vol Val Lys Leu Val L<su Arg Ala lie Arg Asp Lsu Thr Arg Val Trp 
145 150 155 160 



Asn Ser Ala Ser Thr Thr Ala Phe Leu lie Cys Leu Val Lys Val Leu 
165 170 175 



Arg Gly Gin Val Val Gin Gly Leu Val Trp Leu Leu Leu Val Thr Gly 
180 185 190 



Ala Gin Gly 
195 



<210> 17 

<211> 373 

<212> FRT 

<213> Border disease virus 

<400> 17 

Gin Phe Ala Cys Arg Glu Asp Tyr Arg Tyr Ala Leu Ala Arc Thr Lvs 
1 5 10 15 " 



Glu lie Gly Ala Leu Gly Ala Glu Ser Leu Thr Thr Thr Trp Thr Asp 
20 25 20 



Tyr Arg Gly Asn Leu Giu Leu Asp Asp Gly Thr Val Arg Ala Thr Cys 
35 40 45 



S'iT Arg Gly Fhe Phe Arg Phe Arg Glv Kis Cys Met lie Gly Pro Ary 
50 55 ' 6C 
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Tyr Leu Ala Sex Leu His Lsu Arg Ala Leu Pro Thr Ser Vai Thr Phe 
65 70 75 30 



Glu Leu lie Pro Gly Gly Ser Ala Met Thr Glu Glu Glu Met Gly Asp 
85 90 95 



Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Arc; Pro Val Val Lys 
100 lbs 110 



Gly Ly.^ Tyr Asn Thr Thr Leu Leu Asn Gly Sar Ala " Phe Gin Leu He 

ns 3?.c 125 



Cys Fro Tyr Gly Trp Val Gly Arg Val Glu Cyis Thr Thr Val Ser Lys 
130 135 140 



Scr Thr Leu Ala Thr Glu Val Val Lys He Tyr Lys Lys Thr Lyo Pro 
I'lS 150 155 160 



Phe Pro Gin Arg Val Gly Cys Asp His Thr Thr Val Tyr Lys Gin Asp 
165 170 175 



Leu Tyr His Cys Gin Met Gly Gly Asn Tip Thr Cys Msr Arg Gly Glu 
180 1S5 " 130 



Val Val Ly$ Tyr Val Gly Gly l»ro Val Lys Lys Cys Giu Trp Cvr> Gly 
195 200 205 



Tyr Val Phe Lys Lys Arg Glu Giy Leu Pro His Tyr Pro lie Glv Arg 
210 215 220 



Cys Met Leu Arg Asn Glu Thr Gly Tyr Arg Ser Val Asp Asp Thr Pro 
225 230 225 240 



Cys Asp Arg Gly Gly Val Val lie Ser Lys Thr Giy Glu Leu Glu Cys 
245 250 255 



Leu lie Giy Lys Thr Thr Val Ly$ Val Phe Ser Ser Aso Lys Lvs Leu 
260 265 " 270 



Gly Pro Met Pre Cys Arg Pro Lys Glu V.il lie Ser S^r Glu Glv Pro 

275 2ieo 2es 



Val Ser Lys lie Ala Cys Thr Phe Asn Tyr S^;r Lvs Thr Leu Glu Asn 
290 295 200 



Lys? Tyr Tyr C»u Pro Arg Asp Ser Tyr Fhe Gin Cln Tyr Met Leu Lys 



tJa^tt-j^W4 16:56 Pg: 74^93 



44 

305 310 315 320 



Gly Gin Tyr Gin Tyr Trp Phe Asp Leu Glu Ala Thr Asp His His Ser 
325 330 335 



Asp Tyr Phe Ala Glo Phe lie Met Leu Ala Val Val Aia Leu Leu Gly 
340 345 350 



Giy Arg Tyr Val Leu Trp l.en Met Val Va! Tyr Met He- Leo Ala Asp 

355 • ■ ■ 360 . • 365 " " 



Gin Mftt Thr Ser Aia 
370 



<210> 18 

<211> 70 

<212> PRT 

<213> Border disease virus 

<400> 18 

lie Asn Leu CJ.y Gin Giy Giu Val Val Leu He Gly Asn Leu He Thr 
1 5 10 15 



His Glu Asp His Glu Val Val Vai Tvr Fx^e Leu Leu ifiu Tyr Leu Ilo 
20 25 30 



Val Lys Asp Glu Pro Vdl Lys Lys Trp lie Leu Ph*i Leu Phe His Aic 
35 40 45 



Mer Thr Asn Asn Pro Val Lys Thr lie Ser Val Gly Leu Lou Met Leu 
50 55 60 



iSer Gly Leu Val Lys Gly 
65 " 70' 



<210> 19 
<211> 2694 
<212> DMA • 

<213> Bovine virai diarrhea virus : deltciCErnsSl t2p7 
<400> 15 

aaaaacaaac ctcaggaatc acycaagac*** ctggaaaaag cattattggc gtgggcaata (iO 
atagctatag tt^tgtttca agccacaatg ggagoaaocri taacacagtg gaacctacaa 120 
gataatggga cqcaagggac acaacgggca atgttccaaa ggggtgtcaa taqaagttLa 180 
catggaatct coccaqaq^a aar.ctgticc ggcgtccctt cccarctagc cacccatata 24 0 
gaactaaaaa c=*^4ttcatgg tsr.gotggar. ccaagtgaga aoaccsacta cac;gtgttyc 300 
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agacttcaac gccatgagtg gaacaagcat ggctggtgca actggtacaa tattgaaccc 360 
tgcattctag tcatgeatag aacccaagcc aatctcactg agggacaacc accaagggag 120 
tgcgcagtcs ctcgtoggta tgatagggct agtgacttaa acgcggtoac acaagctaga 480 
g.itngcccca cacccttaac aggttgcaag aaaggaaaga acntctcctt tgcaggcata 540 
ttgatgcggg gcccctgcaa ccctgaaata gctgcaagtg atgtattatt caaagaacat 600 
gaacgcacca- gtatgttcca. ggataccact ctttaccttg ttgacgggct gaccaactcc 660 
vcagaaggtg ccagacaagg aaccgctaaa ctgacaacct c-pttaggcaa gcagctcrggg 720 
atactaggaa aaaagtcgga aajca.igagt -aagacgtagt ttggagcata cgctgcttcc 780 
CCttactgr.c jcgrogatcg caaaactggc tacatatggt atacaaaaaa Lcgcaccccz 840 
gcctgcttac ccaaqaacac aaaaatcgtc ggccctgcga aatttggcac caatgcagag 90C 
gacggcaaga tattacatga gatggggggc cactcgtcgg aggtactact actttcttta QCO 
gtggtgctgt ccgacttcgc accggaaaca gctagcgtaa tgtacctaat cctacatttt 1020 
tccatcccac aaaqtcacgt tgatgcaatg gattctgata agacccagtt gaacctcaca 1030 
gtggagctga oaacagcttg?. agtaatacca gggtcggtct ggaatctagg caaatsLgta 1140 
tgtataagac caaar.tggtg gccttatgag acaactgtag tgttggcatL Lgaagaggtg 1200 
agccaggngg r.gaagttagc gtzgagggca- crcagagatt taacacgcat ttggaacgct 1260 
gcaacaacta ctgctttttt agtatgcctt gttaagatag tcaggggc-^a gaLgoLacag U?.c 
ygcatuctgt ggctactatt gataacaggg gtacaagggc acttggattg caaacctgaa 138C 
ttctcgtotg ccatagcaaa ggacgaaaga attggtcaac tgggggctga aggccttacc 1440 
accacccgga aggaatactc acctggsat.g -lagctggaag acacaatggt cattgcttgg ISOO 
cgcgaagatg ggaagttaat gtacctccaa agatgcacga gagasacc»g atatctcgca lb6C 
occtcgcaca casgagcctt gccgaccagt gcggcattca aaaaactcrt tgatgggcga 1620 
aagcaagagg atgtagtcya aaig^acgac aaccccgaat -cggaccccg cccatgtga-. 165C 
gccaaaccca taguaagagg gaagtr.coai: acaacgccgc -gaacggacc ggccttccag n4C 
atggtatgcc ccstaggatg gacagggact gtsagctgta cgtcattcaa tatggacacc 190i! 
-cagccacaa ctccggcacg gacatataga aggtctaasc cattccctca taggcaaggc 186C 
-gtatcaccc aa£agaatct ggcggaggat ctccataact gcatccttgg aggaaattgc 1920 
acttgi:gcgc ctggagacca actaccacac aaagggggct ccattgaatc tcgcaagtgg 1930 
■-gtggccatc aa-tcaaaga gagtgaggga craccacact accccatcgg caagrgraaa 2040 
ttggagaacg agactggtta caggctagta gacagtacct cttgcaatsg agaeggtgtg 2100 
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fjccacagtAC cacaaggg^c £ittiaagtgc aagataggaa aaacaactgt acaggtcara 2160 

gctacggata ccaoactcgg acctatgcct tgcagaccet atcaaatcat atcaagtgag 2220 

gggcctgUg aaaagacagc gtgtactttc aactacacta agcjcattaaa aaataagcar, 2260 

tttgagccca gagacagcta ctttcagcaa tacatgctaa aag^agagta tcaatacTgg 2340 

Ctrgacccgg aggtgactga ccatcaccgg gattacttcc ctgagtccat attagtygi-g 2100 

gtagtcigccc tcttgggtgg cagatatgta ctttggttac tggttacata catggicura 2160 

tcagaacaga aggccttagg gattcagcat ggatcagggg aagcggcgat gacgggcaac 2520 

ttgctaaccc ataacaatat tgaagtggtg ac3Lacti.cl Lgctgctgta cccactgccg 2530 

aa?iaaggaga gcgcaaagaa gtgggtctta ctcttatacc acatcttagt ggtacaccca 264 0 

atcaaatccg taaciigcgat cctactgatg attggggatg tggzaaagg- ctga 2694 

<210> 20 

<211> 900 

<212> PRT 

<213> Bovine viral diarrhea virus : d€ltaCErnsElE2p7 
<220> 

<221> MISC^F EAT U RE 

<222> (1)..(34) 

<2^3> core protein 

<220> 

<221> KISC_FEATURE 

<222> (35).. (261) 

<223> Erns 

<220> 

<221> MISC FEATORE 

<222> (2627.. (4!i6) 

<223> El 

*^220> 

<221> MISC^FSATORE 

<222> (457) . . {^56} 

<223> E] 

<220> 

<221> MI3C_FEAT0RE 

<222> (157) . . (330) 

<223> E2 

<220> 

<221> MXSC^FEATURE 

<222> (b31) .. OOO) 

<223> p7 

<'J00> 20 

Met Asn Ser Lys Asn '^ys Fro Gin Giu Ser Arg Lys Lvs Leu Giu Ly-- 
^ - 10 ' 15 
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Ala Leu Leu Ala Trp Ala lie lie Ala lie Val Leu Phe Gin Vrii Thr 
2C 25 30 



Met Gly Glu Asn He Thr Gin Trp Asn Leu Gin Asp Aen Gly Thr Glu 
3S 40 <5 



Gly He Gin Arg Ala Men Fhe Gin Arg Gly Val Asn Arg Ser Leu Hi^ 
50 55 60 



Gly lie Trp Pro Clu Lys He Cys Thr Cly Val Fro Ser His Leu AU 
^5 70 75 80 



Thr Asp lie Glu Leu I.ys Thr He His Gly Mec Mei Asp Ala Ser Glu 
85 90 95 



Lys Thr Asn Tyr Thr Cys Cys Arg Leu Gin Arg His Glu Trp Asn Lys 
100 105 110 



His Gly Trp Cys Asn Trp Tyr Asn He Glu i'ro Trp He Leu Val Met 
115 120 i2i> 

Asn Arg Thr Gl.n Ala Asn Leu Thr Glu Gly Gin Pro Pro Arc Glu Cys 
^30 135 



Ala Val Thr Cys Arg Tyr Asp Arg Ala Ser Asp Leu Asn Val Val Thr 

150 155 160 



Gin Ala Arg Asp Ser Pro Thr Fro Leu Thr G]y Cvs Lvs Lys ^ly L'^s 
1€5 170 " ■ 175^ 

Asn Fhe Ser Fhe Ala Gly He Leu Met Arg Gly Pro Cys Asn Phe Glu 
ioO i£5 



He Ala Ala Ser Asp Val Leu Phe Lys Glu Kis Glu Arg He S'-r I^e^ 
1S5 200 205 



The Gin Asp Thr Thr Leu Tyr Lsu Val Asp Gly Leu Thr Asn Ser L^u 
210 215 220 



Glu Gly Ala Arg Gin Gly Thr Ala Lys Leu Thr Thr Tro L^oj ci- L--'; 
U5 230 235 * ^ ^* 



240 



Gin Leu Gly He Leu Gly ly^ Lys Leu Glu Asn Lys Ser Ly:i Thr Trp 
246 250 255 



48 



Phe Gly Ala Tyr Ala Ala Ser Pro Tyr Cys Asp Val Asp Arg Lys 'le 
2€0 265 270 

Gly Tyr He Trp Tyr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Lvs 
275 280 28b 



Asn Thr Lys lie Val Gly Pro Gly Lys Phe GJy Thr Asn Ala Glu Asp 

29Q -ICS • 



285 



300 



Gly Lys He Leu His Giu Met Gly Cly Hi* Uu Ser Slu Val Lsu Lfu 
^'^5 315 320 



Leu Ser Leu Val Val Leu Ser Asp Phe Ala Pro Glu Thr Al>, S»r Val 
325 330 335 



Met Tyr Leu lis Leu His Phe Ser He Pro Gin Ser His Val Asp Val 
340 345 350 

Met- Asp Cys hsp Lys Thr Gin Leu Asn Leu Thr Val Glu Leu Thr Th^ 

355 360 365 



370 ^^'^ '^'^^ "^^y ^i'- 



375 



380 



lys 



lit ^"'"^ '^^'^ '^^^ ■-'■-'^ "^l** Thr Thr Val Val Leu Ale 



390 



395 



?he 
400 



Clu CIu Val Ser Gin v^l val Lys U:u VaJ Leu Ar<j Ala Leu kro Asp 
^^55 410 



Leu Thr Arg He Trp Asn Ala Ala Thr Thr Thr Ala Phe Leu Val C 



420 



425 



430 



ys 



Leu Vai Lys He Val Arg Gly Gin :^et Val Gin Gly He Leu Trp L^u 
'^•^S >j45 

Leu Leu He Thr Gly Val Gin Gly His Leu Asp Cys Lys Fro Glu pn^ 

-155 460 



Ser Tyr Ala He Ala Lys Asp Glu Aro; lie Gly Gin Leu Gly AI5 Glu 



'170 



475 



4S0 



Gly Leu Thr Thr Thr Trp Lyr, Glu Tyr Ser P 



>185 



Ser Pro Gly. Met Lys Leu Glu 
490 " 455 
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Asp Thr Met Val lie Ala Trp Cys Glu Asp Giv Lys Leu Met Tyr Leu 
500 505 510 



Gin Arg Cys Thr Arg Glu Thr Arg Tyr Leu Ala lie Leu Hi$ Thr Arg 
515 520 525 



Ala Leu Pro Thr Ser Vai Val Fhe Lys Lys Leu Fhe Asp Gly Ar^ Lys 
530 535 ' 540 

Gin Glu Asp Val Val Glu M«t Asii Asp Asii Ph- Glu phe Glv Leu- Cy; 

550 • ■ 555 " 560 



Pre Cys Asp Ala Lys Pro lie Val Arg Gly Lys Phe Asn ?hr Thr Leu 
565 570 575 

Leu Asn Gly Pro Ala Phe Gin Met Val Cvs Pro He Gly Trp Thr Gly 
580 585 590 



Thr Val Ser Cys Thr Ser Phe Asn Met Asp Thr Leu Ala Thr Thr Val 
595 600 



Val Arg Thr Tyr Arg Arg Ser Lyi Pro The Pro His Arg Gin Gly Cvs 
^10 615 €20 



He Thr Gin Lys Asn Leu Gly Glu Aso Leu Hi-5 Asn Cys He L^u Gly 

€30 ^ 635 €40 

Gly Asn Trp Thr Cys Val Fro Gly As? Gin Leu Leu Tyr Lvs Glv Gly 
645 650 ' 655 

Ser He Glu Ser Cys Lys Trp Cys Gly Tvr Gin P)ie Lys Glu 3?«r Glu 
660 665 670 



Gly Leu Pro Kis Tyr Fro He Gly Lys Cys Lvs Leu Glu Asn Glu Thr 
<^'?5 630 635 



Gly Tyr Arg Leu Val A:>p Ser Thr Ser Cys Ask Arg Glu Gly Val Al£ 
69C 695 7C0 



He Val Pro Gin Gly Thr Leu Lys Cys Lys He Gly Lys Thr Thr Val 
710 n- 720 

Gin Val He Ala >Jei Asp Thr Lys Leu Gly Pro Mel Pro Cvs Arg Fro 
725 730 * 735 

Tyr Glu He He Scr Scr Glu Gly Pro Vol Clc Lys Tnr A.la CyS Thr 
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740 745 750 

Phe Asn T^r Thr Lys Thr Leu Lys Asn Lys Tyr Fhe Glu Pro Arg Asp 

760 

Ser Tyr Fh€ Gin Gin Tyr Met Leu Lys Gly Glu Tyr Gin Tvr Trp Phe 

''^ 780 

Asp Leu Clu Va:- Thr Asp His- His Arg Asp Tyr Phe -Ala Glu Ser 11. 

7S5 

Lsu Val Val val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Le. 

.Leu Val Thr Tyr H,t v^l Leu Ser Glu Gin Ly« Ala Leu Glv :i> Gin 
"° 825 830 



Tyr Gly 3ar Gly Glu Val Val Met Met Gly Asn Leu Leu Thr His Asn 

840 e-JS 

A«n Tie Glu Val Val Thr Tyr Phe Leu Leu Leu Tyr Leu Leu Leu Arg 
Glu Giu ser Val Ly.. Ly. Trp Val Leu Leu Leu Tyr H.. lie Leu Val 



S7C 375 



val Hxs Pro He Lys Ser Vsl He Val He Leu Leu Met He Gly A«p 
-83 830 

Val Val Lys Ala 
900 

<210> 21 

<m> 2484 
<212> DU« 

<213> Bovine viral diarrhea virus : cjelraCErnsElE2 
<400V 21 

aaaaacaaac ctcaggaatc ac^caagaaa ctggaaaaag cattgutogc gtgggcaata 60 
atagctatag ttttctttca agttacaatg ggagaaaaca taacac.ctg ,aaccta=a. i,o 
.ataatggga cgg.agggat acaacggcca atcttccaa. cg,gt^tgaa tagaagttta 18C 
catggaatct ggccagagaa aatcrgtact ggcgtccctt cccatct..g« taccgatata 2^0 
gaaccaaaaa caattcatcg t.tgacggat gcaagtaaga agancaacta cacgtgttgc 300 
aoacttcaac ccc.Lg.gtg gaacaagcat ggttggtgca actqgtacaa tattgooccc 360 
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cggattctag tcatgaatag aacccaagcc aatctcactg agggacaacc accaagggag 420 
tgcgcagtca cttgtzaggta tgatagggct agtgacttaa acgtggtaac acaagctaga 480 
gatagcccca cacccccaac aggttgcaag aaaggaaaga acttctcctt tgcaggcata 540 
ttgatgcggg gcccctgcaa ctctgaaata gctgcaagtg atgtattatt caaagaacat 60C 
gaacgcacta gtatgttcca ggataccact ctttaccttg ztgacgggtt gacc.actcc 660 
t.tagaaggr.g ccagacaagg ^.accgc.aaa ctgacaaccn ggtr.aggcaa gcagctcggg 720 
atactaggaa.aaaagctyga aaacaagagt aagacgtggt ttggagcata cgctgcttcc 780 
ccttactgtg atgtcgatcg-caaaattggc tacatatggt atacaaaaaa ttgcacccct 340 
gcctgcccac ccaegaacac aaaaattgtc ggccctggga aatttggcac caatgcagag 900 
gacggcaaga tattacatga gatgcggggt cacutgtcg^ aggtactact actttcttta 960 
•ticggcocugt ccgacttcgc accggaaaca cctagtctaa cccaccca.t cctacatttt 1020 
tccatcccao aaagtcacgt tgatgtaatg gattgtgata agac.^gtt gaaccccaca 1C80 
gtggagccga caacagctga agtaatacca gggtcggtct ggaatciagg caaatatgta IMO 
tgtataagac caaar.tggr,g gcctcatgag acaactgtag tgttggcatt tgaagaggtg 1200 
agccagctgc tgaagtiagt gttgagggca c.cagagatt taacacgcat: ttggaacgcr 1260 
Ocaacaacta ctgctttttt agtatgcccu gttaagatag tcaggggcca gatggtacag 1320 
ggcattctgt ggctactatt gazaacaggg gtac.aagggc acttggatt, caaacctgaa i3eo 
ttctcgtatg ccatagcaaa ggacg.aaga atcggtcaac tgggggctga aggcctr.acc 1440 
accacttgga aggaatactc acctggaatg aagctggaag acacaatcgt cattgcttgg 15C0 
tgcgaagatg ggaag..taat gtacctccaa agat.gcacga gagaaaccag atatctcgca 1560 
atcttgcata caagagcctt gc.gaccagt gtggtattca aaaaacccct t^atgggcga uio 
aagcaagagg atgtagtcga aatg^acgac aactttgaat ttcgactctg cccatgtcat 1680 
gccaaaccca tagtaagagg gaagc.caa. acaacgctgc tgaacggacc ggccuccag 1740 
^tggtatgcc ccatacgatg cacagggact gtaagctgca cgtcattcaa ta-.ggacacc 5 800 
rtngccacaa ct^tggtacg cacat,r.aga aggt.taaac cattccctca taggcaaggo 1860 
tgnarcacoc: aaaagaatct gggggaggar. ctccataact g.-.a.ccttgg aggaaactgg 1920 
^o.tgtgt^c ctggagacca a.=..cta.ac aaagggggct ctattgaatc LLg.aagtgg 1S80 
tgtggctatc aatttaaaga gagtgagcga ctaccacacr. accccattgg caagtgtaa. 2040 
ttggagaacg agactggUa caggctacta gacagt.cct cctccaatag agaaggtgr.g 2100 
cccatagtac caco.ggga. attaaactgc aagatacgaa aaacaactgt acaggtcata 2160 
gctatggata cca.ac.cgg acctatgcct tgcagacca-. atgaaatcat atcaog.g.g 2220 



uo'uj'ut ADoo rg: o^/^3d 
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gggcctgtag aaaagacegc gtctactctc aactacacta agacatiaas eaataagtat 2280 

tttgagccca gagacagcta ctttcagcaa tacatgctaa aaggagagta ccaatactgg 2340 

tttgacctgg aggtgactga cc^tccccgg gattacttcg ctgagtccat attagtggtg 24 00 

gtagtagccc ccttgggtgg cagatatgta ctttggttac tggttacata catggcctia 24 CO 
•tcagaecaga aggccttagg gtga 



<210> 22 

<211> 327 

<212> PRT 

<213> Bovine vir.ij diarrhea virus : deltaCErnsElE2 

<400> 22 

lys Asn Lys Pro Gin Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu L«u 
^ 5 10 15 ' 

Ala Trp Ala Ue He Ala He Val Leu Phe Gin Val Thr Met Gly Glu 
20 25 • 20 

Asn He Thr Gin Trp Asn Leu 61n Asp Asn Gly Thr Glu Gly He Gin 
•35 40 45 

Arg Ala Met Phe Gin Arg Gly Val Asn Arg Ser Leu His Gly He Trp 
50 • 55 

Pro Glu Lys He Cys Thr Gly val Fro Ser his Leu Ala Thr Asp lie 
70 7.-. ' 



Glu Leu Lys Thr He His Gly Met Met Asp Ala Ser Glu Lys Thr Asn 
35 SO 55 

Tyr Thr Cys Cys Arg Leu Gin Arg His Glo Trp Asn Lys His Gly T-n 
l^'O 1C5 no 

Cv3 Asn Trp Tyr Asn He Glu Pre Trp He Leu Val Met Asn Aro Thr 
il5 125 

Gin A_i Asn Le-j Thr Glu Giy Gin Pro Pro Arg Gl« Cys Ala Val Th- 
-° 135 140 

Cys Arg Tyr hsp Arg AI.7 S&r Asp ieu Asn Val V^sl Thr Gin A] a A-g 

155 • 

Asp £er Pro Thr Pro Leu Thr Gly Cys Lys Lys Gly Lys As:. ?he Ser 
165 170 175 



2484 
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Phe Ala Gly lU Leu Mst Arg Giy Fro Cys Asn Phe Giu lie Ala Ala 
180 185 190 

Ser Asp Val Leu ?he I.ys Glu His Glu Arg lu Ser Met Phe Gin Asp 

200 ■ 205 



Thr Thr Leu Tyr Leu Val Asp Gly I.eu Ihr Asn Ser Leu 'Slu Glv Ala 
210 215 .220 



Arg Gin Gly Thr Ala Lys Leu Thr Thr Trp Lsu Gly Lys Gin Leu Gly 
230 23S 240 



He Leu Gly Lys Lys Leu Glu Asn Lys Ser Lys Thr Trp Phe Gly Ala 



250 



255 



Tyr Ala Ala Ser Pre Tyr Cys Asp Val Asp Arg Lvs Tie Oly Tyr I". 
260 265 27C 



Trp Tyr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys 



280 



285 



He Val Gly Pro Gly Lys Fhe Gly Thr Asn AU Glu Asp Glv Lvs lie. 

295 300 . - • 



Leu His Glu Met Gly Gly Kis Leu Ser Clu Val Leu :,eu Leu Ser L-u 

315 320 

Val Val Leu Ser Asp Phe Ala Pro Clu Thr Ala Ser Val M^t Tyr Leu 
325 330 335 

He Leu His Fhe Ser lie Pro Gin Ser His Val Asp Vs.1 M^u Asc n,- 
•>10 :u5 

Asp Lys Thr Gin Leu Asn L-u Thr Val Clu Leu Thr Thr Ala <^lu Val 
355 360 265 



lis Pre Giy Ser Val Trp Asn L«2U 61 v L\ 



370 



375 



y Lys Tyr Val Cys Jle Arg Pro 



580 



Asn Trp Trp Pre Tyr Giu Thr Thr Val Val Ala Phe Glu Glu Val 

•^o^ 390 -stc 



395 



400 



3er Gin Val Val Lys Leu Leu Arg Ala Leu Arg Asp Leu Thr Arg 
•i'->5 



LRU 1 Nil:! LAUOIX 
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lie rrp Asn Als Ala Thr Thr Thr 



.70 ^^'^ ^^'^ ^^'^ Lys 

He val Ar, Gly Gin M^t Val Gin Gly ric Leu Trp Leu Leu Leu He 

Tnr Gly val Gin Gly His Lou Asp Cys Lj^s Fro Glu Ph. Ser Tyr Al. 



no Ala Lys A5P Glu A.g He Gly Gin Leu Gly Al. Glu Gly Leu 

475 • , 

Thr Thr Trp Ly« Glu Tyr Ser i-ro Gly MeL Lys L.u G.,u .„=p Thr 

490 Acc 



•Thr 
4$0 



v^^l lie Ala Trp Cys Glu Asp Gly Lys Leu Met Tyr 
500 — ' 



505 



Leu Gin Aro Cys 
510 



rhr Arg GIu Thr Arg Tyr Leu Ala lie Leu His Thr Arg Ala Leu Pro 

5''° 525 



Thr Ser Val Val Lys Lys Leu Phe Asp Gly A.g Lys Gin Glu Asp 
vjl V0-. Glu «et Asn Asp Asn Phe Glu Phe Gly Leu Cys Pro Cy. Asp 



560 



Ala Lys Pro lie Val Arg Gly Lys Phe Asn 



5£5 



570 



Thr Thr Leu Leu Asn Glv 



575 



Al. Phe Cln Met Vai Cys Pro Jle Gly Trp Thr Gly Th. V.l .cr 



585 



590 



'.y^ Thr Ser Phe Asn Met Asp Thr Leu Ala Thr Thr Val Val Arg Thr 



605 



Tyr Arg Arg Ser Ly^j Pro Phe 



63 0 



^ro His Arg Gin Gly Cys lie Thr Gin 



Ly. A=n L«u Gly Glu Asp L«u H.s Asn Cys lie L.u Gly Gly Asn Trp 

640 



Thr Cys Val Pro Giy Asp Gin Leu Leu Tv 



645 



650 



r Lys Giy Giy Ser He Gin 



6Si 



r<Ax mm par . oj.3a^oxi:7X 
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Ser Cys Lys Trp Cys Gly Tyr Gin Phe Ly$ Glu Ser Glu Gly Leu Pro 
660 665 670 



His Tyr Fro Ila Gly Lys Cys Lys Leu Glu Asn Glu Tfir Gly Tvr Arg 
6"?S 680 665 



Leu Vai A.?p Ser Thr Ser Cys Asn Arg Glu Gly Val Ala lie? Va I Pro 
6.^0 69£ 700 



03 n Gly Thr Leu Lys Cys Lys Il« Gly Lvs Thr Thr .Val* Gin 'Val Hp 
'^^^ 710 ' • . -715 . • • -7^0 

Ala Met Asp Thr Lys Leu Gly Pro Ulez Pro Cys Arg Fro Tyr riu 'le 
725 730 * 735 * 

:ie Ser Ser Glu Gly Pro Val Glu Jrjs Thr Ala Cvs Thr Phe Asn Tyr 
740 745 * 750 



Thr T,y3 Thr Leu Lys Asn Lys Tyr Phe Glu Pro Arq Asp Ser Tyr Php 
755 760 765 

G.n Gin Tyr Met Leu Lys Gly Glu Tyr Gin Tvr Trp Phe Asp Leu Glu 
770 775 ' 780 

Val Thr A5P Hiy His Arc Asp Tyr Phe Ala Glu Ser He Lfeu Visl Val 

7^iC 7^5 eoG 

Val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu Val Thr 
805 810 



Tyr Met Val Leu Ser Glu Gin Lys Ala Leu Gly 
820 825 



<210> 23 
<2U> 2013 
<212> DWA 

<:213> Rovins viral diarrhea virus : deltaCElE2p7 

<400> 2'S 

aaaaacaaac ctcaggaarc acgcaacaaa ctgg.ioeaag cattgttggc gtgggcoata 



6C 



3r.;agctatag ttttgttrca iigt i.^^caatg ggagcttccc CLtactgtga tgtcgatcgc 120 

aaaantggct acatatggta tacaaaaaat tgcaccccr.g cctgcttacc caagaaoaca Ib'O 

aaaattgtcg gccctgcgaa atttggcacc aatgcagagg acggcaayat attacatg^ig 240 

atggggggtc OCClctcgga ggta-r.acta ctcictttag tggtgc-grc cgacttcgca 3C0 

ccggaaacag ctagtgtaac gU'jctaatc ctacatttr.i: ccatcccaca aagtcacgt- 360 



X- ci,j\ dqx<& fax- • waoo^ua-x^a \«nuAiix«x A«nv\/x/\ c»«j«' xo*9U ''^ * OO'' 
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gatgtaatgg attgtgataa gacccagttg aacctcacag tggngctgac -viacagccgaa 420 

ctaataccag ggtJ^gctctg gaatctaggc aaatatgtat gtatsagacc aa3T:tgctgg 480 

ccccacgaga caactgtagt gttggcattt gaagaggtge gccaqqtggt gaagttagtg 540 

ri:gagggcac tcagagattt aacacgcatt tggaacgctc caacaactac tgctttttta €00 

gtatgccttg ttaagatagt cagggoccac atggcacagg gcattctgtg gctactattc 660 

ataacagggg tacaagcgca cttggattgc aaacctgaat tctcgtatgc catagcaaac 720 

gacgaaagaa .ttgctcaact gcgggctgaa ggcctkacca ccacttggaa ggaatactca 7r0 

cctggaatga »igctggaaga cacaatggtc attgcttggt gcgaagatgg gaagttastg 840 

laccLccaaa gstgcacgag agaasccaga tatctcgcaa tcttgcatac aagagccttg 5C0 

cjcgaccagtg tcgtattcaa aaaactcltt gatgggcgaa agcaagagca t:gtagT:cgaa 9(10 

rjtgaacgaca actttgaatt tggactctgc ccatgtgatg ccaaacccat agtaagaggg 1020 

aacttcaata caacgctgct gaarzggaccg gccttccaga t.ggtatgccc catagqatgg 1080 

acaqgqactg taagctgtac gtcai.;;caat atggacacct tacccaciac: tgr^ggracgg 1140 

acatatagaa ggrcuaaacc attccctcat aggcaaggci. gtatcaccca aaagaatcr.g 1200 

ggggaggatc tccataactg catccttgga ggaa^ttgga cttgtgtycc tggagaccaa 126C 

ctactataca aacggggccc taLLuactct tgcaagtggc gtggccacca atttaaagao 1320 

agtgagggac taccacacta ccccattggc aagtgtaaaL tggayaacga gactggttac 13^0 

aggctagtag aoagcacctc ttgcaataga oaaggtgtgg ccai:agcacc acaaggqaca 144 0 

tT.aaagcgca agataggaaa aacaactgta caggccatag ctatgcatac caAacccgga 1500 

cctatgcctt gcagaccai-a tgaaatcata tcaagtgagg qgcctgtcga aaagacagcg 1560 

tgtactctCc. actacactaa gacattaaaa aataaqtatt ttgagcccrig agacagctac 1620 

tttcagcaar acatgctaaa aggagagtat caataciggt ttgacctcga ggngactgric 1680 

catcaccggg attacttcgc tqaqtccata ttagtggtgc cagtagccct cttgggtggc 1740 

acatatgtac tttggttaci: ggmacaiac atggtcttat cagaacagaa ggccttaggg 1800 

ai:i:cagT;atg gatcagggga agt.ggngatg atgggcaact tgctaaccca taacaatatr. 1S60 

gaagtggtga catacttctt gcfcgcr.gcac ctactgc-ga gggaggagag cgtaaagaag 1320 

i-gggtct-ac tcttatacca cacctt^sgtg gtacacccaa ccaaacctgt aa':tgtg2tc 1960 

ctactgatga ccggggatgt gg-aaaggcc tga 2013 

<210> 24 
<211;» 670 
<212> FRT 
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<213> Bovine viral diarrhea virus : deltaCE122p7 
<400> 24 

Lys Asn Lys Pro Gin Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu 

1 • 5 • 10 



NO. 452 D004 



15 



Ala Trp Ala lie Ile Ala lie Val Leu Phe Gin Val Thr Met Gly Ala 

. . . 20 .; • 25 30 

Ser Pro Tyr_Cys A^p Val Asp Arg Lys He. Gly Tyr He Trp Tyr Thr 

. 35 ' ; ; ■ - 40- • • -45 



Lys Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys He Val Gly 
^0 55 60 



Pro Gly Lys Phe Gly Thr Asn Ala Glu Asp Gly Lys He Leu His Glu 
^5 70 75 80 

Met Gly Gly His Leu Ser Glu Val Leu Leu Leu Ser Leu Val Val Leu 
85 . - 90 95 

Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Met Tyr Leu He Leu His 
100 105 110 

Phe Ser He Pro Gin Ser His Val Asp Val Met Asp Cys Asp Lys Thr 
115 120 125 



Gin Leu Asn Leu Thr Val Glu Leu Thr Thr Ala Glu Val He Pro Giv 
130 135 140 

Ser Val Trp Asn Leu Gly Lys Tyr Val Cys He Arg Pro Asn Trp Trp 
150 155 160 

Pro Tyr Glu Thr Thr Val Val Leu Ala Phe Glu Glu Val Ser Gin Val 
165 170 175 

Val Lys Leu Val Leu Arg Ala Leu Arg Asp Leu Thr Arg He- Trp Asn 
190 185 190 

Ala Ala Thr Thr Thr Ala Phe Leu Val Cys Leu Val Lys He Val Arg 
195 200 205 

Gly Gin Met Val Gin Gly He Leu Trp Leu Leu Leu He Thr Giy Val 
210 215 220 



Gin Gly His Leu Asp Cys Lys Pro Glu Phfi SST Tyr Ala IlG Ala LyS 



-w* Kjx to A*t 31 cicflui f fo^^o r r 
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225 230- 235 240 



Asp Glu Arg He Gly Gin Leu Gly Ala Glu Gly Leu Thr Thr Thr Trp 
245 250 255 



Lys Glu Tyr Ser Pro Gly Met Lys Leu Glu Asp Thr Met Val He Ala 
260 265 270 



Trp-Cys Glu Asp Gly Lys Leu Met Tyr Leu Gin Arg Cys Thr Arg Glu 
* 275 280 .285 



Thr Arg Tyr Leu Ala He Leu His Thr Arg Ala Leu Pro Thr Ser Val 
290 295 300 



Val Phe Lys Lys Leu Phe Asp Gly Arg Lys Gin Glu Asp Val Val Glu 
305 310 315 320 



Met Asn Asp Asn Phe Glu Phe Gly Leu Cys Pro Cys Asp Ala Lys Pro 
325 ■ 330 335 



He Val Arg Gly Lys Phe Asn Thr Thr Leu Leu Asn Gly Pro Ala Phe 
340 345 350 



Gin Met Val Cys Pro He Gly Trp Thr Gly. Thr Val Ser Cys Thr Ser 
355 360 365 



Phe Asn Met Asp Thr Leu Ala Thr Thr Val Val Arg Thr Tyr Arg Arg 
370 375 380 



Ser Lys Pro Phe Pro His Arg Gin Gly Cys He Thr Gin Lys Asn Leu 
385 390 395 400 



Gly Glu Asp Leu His Asn Cys He Leu Gly Gly Asn Trp Thr Cys Val 
405 410 415 



Pro Gly Asp Gin Leu Leu Tyr Lys Gly Gly Ser He Glu Ser Cys Lys 
420 425 430 



Trp Cys Gly Tyr Gin Phe Lys Glu Ser Glu Gly Leu Pro His Tyr Pro 
435 440 445 



He Gly Lys Cys Lys Leu Glu Asn Glu Thr Gly Tyr Arg Leu Val Asp 
450 455 460 



Ser Thr Ser Cys Asn Arg Glu Gly Val Ala He Val Pro Gin Gly Thr 
455 470 a75 460 



59 



Leu Lys Cys Lys lie Gly Lys Thr Thr Val Gin Val He Ala Met Asp 
485 490 495 



Thr Lys Leu Gly Pro Met Pro Cys Arg Pro Tyr Glu He He Ser Ser 
500 505 510 



Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Thr Lys Thr 
. 515.. . .520 .525 ' . 



Leu Lys Asn Lys Tyr Phe Glu Pro Arg Asp Ser Tyr Phe Gin Gin Tyr 
530 535 540 



Met Leu Lys Gly Glu Tyr Gin Tyr Trp Phe Asp Leu Glu Val Thr Asp 
545 550 555 560 



His His Arg Asp Tyr Phe Ala Glu Ser He Leu Val Val Val Val Ala 
565 570 575 



Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu Val Thr Tyr Met Val 
580 585 590 



Leu Ser Glu Gin Lys Ala Leu Gly He Gin Tyr Gly Ser Gly Glu Val 
595 600 605 



Val Met Met Gly Asn Leu Leu Thr His Asn Asn He Glu Val Val Thr 
610 615 620 



Tyr Phe Leu Leu Leu Tyr Leu Leu Leu Arg Glu Glu Ser Val Lys Lys 
625 630 635 640 



Trp Val Leu Leu Leu Tyr His He Leu Val Val His Pro He Lys Ser 
645 650 655 



Val He Val He Leu Leu Met He Gly Asp Val Val Lys Ala 
660 665 670 



<210> 25 
<211> 1803 
<212> DNA 

<213> Bovine viral diarrhea virus ; deltaCElE2 
<400> 25 

aaaaacaaac ctcaggaatc acgcaagaaa ctggaaaaag cattgttggc gtgggcaata 
atagctatag ttttgtztca agttacaatg ggagcttccc cttactgtga tgtcgatcgc 

aaaattggcfc acatatggta tacaaaaaat tgcacccctg cctgcttacc caagaacaca 
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aaaattgtcg gccctgggaa atttggcacc aatgcagagg acggcaagat attacatgag 240 

atggggggtc acttgtcgga ggtactacta ctttctttag tggtgctgtc cgacttcgca 300 

ccggaaacag ctagtgtaat gtacctaatc ctacattttt ccatcccaca aagtcacgtt 360 

gatgtaazgg attgtgataa gacccagttg aacctcacag tggagctgac aacagctgaa 420 

gtaataccag ggtcggtctg gaatctaggc aaatatgtat gtateagacc aaattggtgg " -480 

ccttatgaga csactgtagt gttggcattt gaagaggtga gccaggtggt gaagttagtg 540 

ttgagggcac tcagagattt aacacgcatt tggaacgcfg'.caacaactac tg'ctttttta : 500 

gtatgccttg itaagatagt caggggccag atggtacagg gcattctgtg gctactattg 660 

ataacacggg tacaagggca cttggattgc aaacctgaat tctcgtatgc catagcaaag 720 

gacgaaagaa ttggtceact gggggctgaa ggccttacca ccacttggaa ggaatactca 780 

cctggaatga agctggaaga cacaatggtc attgcttggt gcgaacatgg gaagttaatg 640 

tacctccaaa gatgcacgag agaaaccaga tatctcgcaa tcttgcatac aagagccttg 900 

ccgaccagtg tggtattcaa aaaactcttt gatgggcgaa agcaagagga tgtagtcgaa 960 

atgaacgaca actttgaatt tggactctgc ccatgtgatg ccaaacccat agtaagaggg 1020 

aagttcaata caacgctgct gaacggaccg gccttccaga tggtatgccc cataggatgg 1080 

acagggactg taagctgtac gtcattcaat atggacacct tagccacaac tgtggtacgg 1140 

acatatagaa ggtctaaacc attccctcat aggcaaggct gtatcaccca aaagaatctg 1200 

ggggaggatc tccataactg catccttgga ggaaattgga cttgtgtgcc tggagaccaa 1260 

ctactataca. aagggggctc tattgaatct tgcaagtggt gtggctatca atttaaagag 1320 

agtgagggac taccacacta ccccattggc aagtgtaaat tggagaacga gactggttac 1380 

aggctagrag acagtacctc tzgcaataga gaaggtgtgg ccatagtacc acaagggaca 1440 

ttaaagtgca agataggaaa aacaactgta caggtcatag ctatcgatac caaactcgga 1500 

cctatgcctt gcagaccata tgaaatcata tcaagtgagg ggcctgtaga aaagacagcg 1560 

tgtactttca actacactaa gacattaaaa aataagtatt ttgagcccag agacagctac 1620 

tttcagcaat acatgctaaa aggagagtat caatactggt ttgacctgga ggtgactgac 1680 

ca.wCaccggg atzacttcgc tgagtccata ttagtggtgg tagtagccct cttgggtggc 1740 

egatatgtac tttggttact ggttacatac atggtcttat cagaacagaa ggccttaggg 1000 

tga 1803 



<210> 26 
<211> . 600 
<212> PRT 



NO. 452 0008 



61 

<213> Bovine viral diarrhea virus : deltaCElE2 
<400> 26 

Lys Asn Lys Pro Gin Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu 
1-5 10 15 



Ala Trp Ala lie lie Ala He Val Leu Phe Gin Val Thr Met Gly Ala 

• . 20 . 25 - 30 ' 



Ser Pro Tyr Cys Asp Val- Asp Arg Lys lie Gly Tyr lie Trp Tyr Thf 
35 ■.; ' -.40 .~--g.5^..._ ...... 



Lys Asn Cys Thr Pro Ala Cys Leu Pro Lys As.n Thr Lys He Val Gly 
50 55 60 



Pro Gly Lys Phe Gly Thr Asn Ala Glu Asp Gly Lys He Leu His Glu 
65 . 70 75 80 



Met Gly Gly His Leu Ser Glu Val Leu Leu Leu Ser Leu Val Val Leu 
85 90 95 



Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Met Tyr Leu He Leu His 
100 105 110 



Phe Ser He Pro Gin Ser His Val Asp Val Met Asp Cys Asp Lys Thr 
115 120 125 



Gin Leu Asn Leu Thr Val Glu Leu Thr Thr Ala Glu Val He Pro Gly 
130 135 140 



Ser Val Trp Asn Leu Gly Lys Tyr Val Cys He Arg Pro Asn Trp Trp 
145 150 155 160 



Pro Tyr Glu Thr Thr Val Val Leu Ala Phe Glu Glu Val Ser Gin Val 
165 170 175 



Val Lys Leu Val Leu Arg Ala Leu Arg Asp Leu Thr Arg He Trp Asn 
180 185 190 



Ai« Ala Thr Thr Thr Ala Phe Leu Val Cys Leu Val Lys He Val Arg 
195 200 205 



Gly Gin Met Val Gin Gly He Lsu Trp Leu Leu Leu He Thr Gly Val 
210 215 220 



Gin Gly His Leu Asp Cys Lys Pro Glu Fhs Sgi Tyr Ale He Ale Lys 
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230 
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235 



240 



Asp Glu Arg lie Gly Gin Leu Gly Ala Glu Gly Leu Thr Thr Thr Trp 
245 250 255 



•Lys Glu Tyr Ser Pro Gly Met Lys Leu Glu Asp Thr Met Val He Ala 
260 265 270 



Trp. Cys .Glu Asp^Gly Lys Leu. Met Tyr Leu Gin "Arg Cys Thr Arg Glu 
* • 275 ; _ 280 • 285 



Thr Arg Tyr Leu Ala He" Leu His Thr Arg Ala Leu Pro Thr Ser Val 
290 295 300 



Val Phe Lys Lys Leu Phe Asp Gly Arg Lys Gin Glu Asp Val Val Glu 
305 310 315 320 



Met Asn Asp Asn Phe Glu Phe Gly Leu Cys Pro Cys Asp Ala Lys Pro 
325 330 335 

He Val Arg Gly Lys Phe Asn Thr Thr Leu Leu Asn Gly Pro Ala Phe 
340 345 350 

Gin Met Val Cys Pro He Gly Trp Thr Gly Thr Val Ser Cys Thr Ser 
355 360 365 



Phe Asn Met Asp Thr Leu Ala Thr Thr Val Val Arg Thr Tyr Arg Arg 
370 375 380 



Ser Lys Pro Phe Pro His Arg Gin Gly Cys lie Thr Gin Lys Asn Leu 
385 390 395 400 



Gly Glu Asp Leu Kis Asn Cys He Leu Gly Gly Asn Trp Thr Cys Val 
405 410 415 

Pro Gly Asp Gin Leu Leu Tyr Lys Gly Gly Ser He Glu Ser Cys Lys 
420 425 430 

Trp Cys Gly Tyr Gin Phe Lys Glu Ser Glu Gly Leu Pro His Tyr Pro 
435 440 445 



He Gly Lys Cys Lys Leu Glu Asn Glu Thr Gly Tyr Arg Leu Val Aso 
450 455 460 



Ser Thr Ser Cys Asn Arg Glu Gly Val Ala He Val Pro Gin Gly Thr 
465 470 475 580 
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Leu Lys Cys Lys lie Gly Lys Thr Thr Val iSln Val He Ala Met Asp 
485 490 495 



Thr Lys Leu Gly Pro Met Pro Cys Arg Pro Tyr Glu He He Ser Ser 
500 505 510 



Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Thr Lys Thr. 
... 515 . ; .-.520 - -525 

Leu Lys Asn Lys'Tyr Phe Glu Pro Arg Asp Ser Tyr Phe Gin Gin Tyr 
• 530 • 535 540 



Met Leu Lys Gly Glu Tyr Gin Tyr Trp Phe Asp Leu Glu Val Thr Asp 

550 555 560 



545 



His His Arg Asp Tyr Phe Ala Glu Ser He Leu Val Val Val Val Ala 
565 570 575 



Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu Val Thr Tyr Met Val 
580 585 590 



Leu Ser Glu Gin Lys Ala Leu Gly 
595 600 



